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1.0 INTRODUCTION AND BACKGROUND

The presence of naturally-occurring perchlorate has been identified in sodium- and
potassium-nitrate mined from caliche deposits in Chile (i.e., in Chilean saltpeter). Chilean
saltpeter is used as a nitrate fertilizer throughout the world. Schilt(] describes observations of
perchlorate in Chilean saltpeter as far back as 1896, with concentrations ranging from trace
amounts to just under 7 percent. Levels of perchlorate of 1 to 1.5 percent in refined and crude
Chilean saltpeter, respectively, measured in 1914 were also described (Schilt, 1979). A study
in 1972 attributed poor soybean growth to elevated concentrations of perchlorate in Chilean
nitrate fertilizer. The relatively broad range of perchlorate in Chilean saltpeter concentrations
was attributed to varying degrees of the liquid recycling during the production of the nitrate
salts, and the possible nonuniform distribution of naturally-occurring perchlorate in the
caliche. Review of available literature and recent limited testing of selected samples of
chemical fertilizer indicate the presence of perchlorate.

Based on the above-referenced literature, data and the results of the limited fertilizer sampling
and analysis of California fertilizers for perchlorate conducted in August of 1998, additional
studies were performed to determine if perchlorate is typically present in nitrate type fertilizers.
In order to confirm the above results and also to obtain more information on the presence of
perchlorate associated with the use of fertilizers, the following activities were completed, and
are presented in this report:

»  Confirmatory sampling and analysis of previously tested products.
*  Collection and analysis of fertilizers nationwide.
*  Collection and analysis of fertilizer raw materials.

2.0 SAMPLING AND ANALYSIS

2.1 SAMPLE COLLECTION

1.

To confirm the results of the recent limited perchlorate analysis results indicated above,
samples were obtained from different production lots of previously tested California fertilizers.

These samples were purchased from various commercial suppliers and retail sources.

1) Schilt, Alfred, "Perchlorate Acid and Perchlorates, Fredrick Smith Chemical Company," 1979.

3
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To obtain information on the potential presence of perchlorate associated with the use of
chemical fertilizers, additional samples were collected from the Kansas City, Missouri and
Long Island, New York areas. Samples of the fertilizers shown in Table 1 were collected from

various commercial suppliers and retail sources.

Also, as part of this study, samples of two raw materials used in chemical fertilizer production
were also collected. Caliche (Chilean nitrate) was obtained from the Aconcagua Nitrate Mine
in Calama, Chile by TRC. A langbeinite (a potassium/magnesium sulfate mineral) ore sample
(crushed) was provided by IMC Minerals in Albuquerque, New Mexico.

The fertilizers and raw material samples were collected under chain-of-custody procedures and
forwarded to the primary laboratory for analysis.

The primary laboratory prepared extracts of each sample, which were then shipped to six
outside laboratories for confirmatory analysis.

2.2 ANALYSIS
2.2.1 ION-CHROMATOGRAPHY

1.

o

The primary laboratory (Del Mar Analytical, Irvine, California) analyzed the fertilizers using
the California Department of Health Services (DHS) Method of Ion-Chromatography for
Perchlorates (see Attachment 1). Table 1 provides a summary of the Ion-Chromatography
perchlorate results.(?)

As discussed above, six outside laboratories analyzed the perchlorate extracts for confirmation
purposes. However, these laboratories did not all perform the analyses using the California
DHS Method for perchlorates. Table 2 provides a list of the methods used by each laboratory
and the differences between the method used and the California DHS Method.

Table 1 provides a summary of the results of the analyses conducted by the outside
laboratories discussed above. As noted in Table 1, the outside laboratories analyzed a

1:10 extract. The results in Table 1 for the outside laboratories were adjusted by a factor of ten
to allow comparison with the primary laboratory data. Copies of the laboratory reports are
provided in Appendix A.

(2) perchlorate sample analyses results from the United States Environmental Protection Agency were not yet available

at the time of publishing this report. The report will be updated when USEPA results become available.

v
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2.2 TRIPHENYLSTIBONIUM TITRATION

As part of this study, one set of the fertilizer extracts and various control samples prepared by
TRC were analyzed using the triphenylstibonium titration method after purification of the
extracts using ion exchange resin adsorption. The purpose of performing the titration study
was to chemically confirm the presence of perchlorate in the extracts. The triphenylstibonium
titration method has been shown to be highly specific for perchlorate, and therefore can be
used to confirm the [on-Chromatography results, which are highly accurate, but may be less
specific in detecting perchlorate. Table 1 also includes a summary of the triphenylstibonium
titration results.

3.0 DISCUSSION

The results of the sampling and analysis of the fertilizers indicated that perchlorate was
present at varying levels in approximately 27 out of the 28 fertilizers tested (i.e., 96 percent).
Please note that four fertilizer samples were analyzed in duplicate, thus there are 32 entries on
Table 1. Raw materials samples, caliche and langbeinite ore, tested positive for perchlorate.
The detectable perchlorate levels in these fertilizers ranged from approximately 2 parts per
million (ppm) to over 11,000 ppm with most being greater than 500 ppm. The perchlorate
concentration averaged roughly one-half of one percent (0.5 percent or 5,000 ppm), as
measured in the 27 fertilizers that were positive for perchlorate. These results indicate that
perchlorate levels can vary significantly between fertilizer brands and formulation types.

The results of the analysis of different production lots of the previously tested fertilizers
showed significant variations between the different lots, indicating either variations in
production practices or perchlorate levels in the raw materials. Both raw materials tested,
caliche and langbeinite, contained elevated levels of perchlorate; 29,000 ppm and 15,000 ppm
(ie., 2.9 and 1.5 percent), respectively.

A comparison of the perchlorate results from the primary laboratory and the outside laboratories
shows an excellent correlation. As indicated in Table 1, the standard deviations are very low,
indicating a high level of precision. Table 1 also indicates the various duplicate samples and
their results. The duplicate samples were found to generally agree within normal laboratory
limits (i.e., £50 percent), with the exception of one duplicate sample PS-17/PS-24 which
showed an unexplained significant difference. This difference is most likely due to an error in
the extract preparation, since all of the laboratories had similar results for these samples.

7/6/99 - Rev. 3 3 | TRC



4. The results of the triphenylstibonium titration appear to generally agree with the
ion-chromatography results, although the method appears to slightly over estimate the
perchlorate levels. Quality control samples submitted to the laboratory containing known
levels of perchlorate, chlorate, chlorite, ammonium nitrate and thiosulfate showed no
interference with the perchlorate analysis. Additional duplicate samples submitted also showed
good correlation, within the expected limits.

7/6/99 - Rev. 3 4 | TRC
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TABLE 1
FERTILIZER PERCHLORATE LIQUID CHROMATOGRAPHY TESTING PRELIMINARY RESULTS

{ON-
NPk PRIMARY ’;‘%‘;%’iﬁﬂ,’;i g:il?:# ggl:. SPLIT SAMPLE ANALYSIS RESULTS (mg/kg)" Zm{ﬁ:'ﬂcgb PE{(CENT(;)\GETOF
MANUFACTURER BRAND NAME RATIO CONSTITUENT | TITRATION ANABI./,I\;(‘“:‘{ICAL . PERC(»:&)RA E
(mgrkg)™ RESULTS STANDARD
(mg/kg) LAB 1 ’ LAB2 l LAB3 ‘ LAB 4 L USAF l USEPA'"™ | MEAN™ DEVIATION"Y
Obtained 1/27/99 Kansas City, Missouri - o
Ps-11_seours Miracle-Gro Lawn Faod 3666 §g$:?£&‘$:': 860K 7.4 8,160 I T L T U T R
PS-13  |Shulte R;asc Plus 19-24-24 | Potassium Nitrate <5(! (3] <6.Q <40 <08 9.0 B 1' ) 7 9.?. o ‘}d . ().()(?()f
;;—;T ;\cm: Stump Remover NA Potassium Nitrate <50) <04 <6.f) <4ty <04 <34 u o 4.93_». . bt o <003
PS-07  {Sudbury Potash - ()-(7)7-44 l;:tassium Chioride 544 4,8X 4,730 8.830)] 54000 74.9.’.[1 4,369 ) 5,}42 i 1,674 . _J}S,J
PS:)SV i VPclcrsﬂ All Purpose Plant Food 20-20-20  {Potassium Nitrate V 7.15¢ 6,300 6,710 4,760 ) 6,200 6.360) B 6‘?{98 o 76.2()3 . 7754‘/ . .62
;-T;‘ J:bc's: ) Plant Food Spikes 16-2-6 Pt;lussium Nitrate 10,35¢ &, 10K 9,480) 8,640 9,(KX) 9,920 6,896 8.673 B 1,077 o 0.87]
:S-()lg— Festilome Smr(-N-G;uw Plant Foad 18-6-12 Patassium Nitcate 5. ) i 4.7t 46804 5',‘ S0 5,300 4,71¢ 4,872 J902 7 1‘64 o 0.4¢
;E Osmocoe &iﬁ‘;ﬁ:ﬁ“ Bedding J4-14-14 | Ammonium Nimare s - 945 x,uuuw_; I T T T IR .. .. R
Ps-12 |Osmocote ;&iﬁ‘;&““" Bedding ) 141414 | Ammonium Nigrate | 75 I T T T . A .. | W o
PS-02  [Ringer Supreme Gardens 707 Nitrate of Soda 2,95 3.20¢ 349 2,364) 3, 10) 3,241 L ni.ﬂz R Eﬂx . M‘__J—Xl _‘E t
;.;()9!';: l;;lgcr ) V Supreme Gardens 7 Nitrate of Suda 5,2K 3,9(K) 4,380 5,121 4,300 4,380 40149 4,355 422 ) 0.4
PSXT Pc(c:;z Lawn Food 38-4-4 ;’;wsium Nitrate 9,9()() B,60X 8.950) 7.730 9,40 8,8&) 7,678 v8.536 (9S ) ~ 0.85]
?S-(T; :;;e(\l ;i-;a;eof Sada 16-0-0 .N'llmle of Sada 6,840 74X 7.6200 @,300/L L840 8,(XK) 7,660) 6,908 W7.637 761 0.764
Obtained 1/28/99 Long Istand, New York
PS-15  |Ringer Lawn Restorer 1072106 Nitrate of Soda 6,140 5,30 6,060) 5,199 6,100, 6,080 4,673 5,567 4 1,56
;5.21“' ﬁinger Lawn Restorer 10/2/06 | Nitrate of Soda 3,40)! 2.4tK 2,960} 2,561) B 2,9(K) 30001 .—;376 T 2,6‘)‘; 2877 B .27
PS-20 |Frank's Grow 15-30-15 | Muriate of Potash 6,250 5,4tX 5,380 ""—'“'“l’m)‘ m_“;;{;l_(l‘ “5‘5'6“ - 7498 B 6,373 o 1,936 o .62
PS-16 F:;lc;s All Purpose Plant Food 20-2(-20  Potassium Nitrate 6,980 7,300 7,510 . 5,64()“ o 7;()() 7 7.210)] 7\‘—‘6.194 u bﬂ-(m,?%V?V(\ VV it o ().%
o e U iy P I B N R NPT R e R B A N
PS-18 _|Osmacote E‘;‘(’I""’ and Indoor Pt} 49612 | Armnonium Nirate 74 60 733 sy . 768 25 e
ps23 |Vigro :l“l’:x‘g“:"}" Vegetable 10714 ;";’:,"(‘)‘ew;:'g"“‘““h' 450) 361 464 B | a0 514 o e ooy
Jonathan Grgcn Falt F:r(fliz;r 10718720 | Muriate of Pomshr <5t <{14 <6.4) <4() 2.2 <3.0) R ‘ o 5.3 7 & 0.00K05]
PS-24"" j(\ﬂﬂiililﬂ Green Fa;ll Fertilizer 1071820 . Muriate of Potash 2,850} 2,480 2,590) 2,840) ’2‘,‘2-;;) o 2,480) o 2,530) ‘ B 2,507, B 212 a (_)2-9
P22 |scous I’f{'{'&ﬁ‘::"’ Lawn 339 [ Moriate of Potash L7 7 O L O L T e e 017
Obtained from California Svurce ] R
ps3t_fenc ﬁfi‘;;‘l‘g‘““ Potassivm 13.5-0-45 - 16,800 12,000 (7.500)" 13,290 14,380 B0 1500 11,749 10,721 5947 1.07
PS-33  |[Best™ K-Power Pmassiumrlflirlrgl_c 13.75-0-46 - 8,250] 7,100 (27,5000 7.563| " ;.60() A “;4& 77/.2;% N "’“‘7“'—20'[ - “x«;—,.;z-z T —_:t:i.;j o ll):k}
P,SZ,L Grow More Corp™ [Grow More - 6130130 - 2,800 2,500 (<d, ) 2.599) 3,62_;; ) Z.E) o ;)0 a —'“3_,;35 R 2~214 o 2.17()41 - u(/);!
PS-25, Eff“m Triple Sixteen ) 16-16-16 - 52501 4,200 (18,000)" —4.2’;3_ o {ﬁxn —;.(););) 4%1() i 7;;7 T $l7~3 . 2754 : n.;
S-26 ng:!ini“" SulPoMag 3 0-0-22 - 3,550h 3,000 (15,000 3073 4:xm o 3,40 7 H(?u - ~—2;34 o 4,3:6 o *;x« -7“77__-7»:3
ys-§7 Plant Marvel Nmrlcu]ru@ . 12/31/14 | Potassium Nitrate 6,31%. o 5.3 . 6,68) o :7:12() T ;5()() o ‘64;() B -;;;6 R 6.;[6 o A71769‘ o (7,62
Psi Dcx}ll ) Stump Rcmuven:r B Unknown lj}nknuwn ' 5.8(K 4,900} 5,189 ) ~:;9(l S “;&) ) ""’;;2”' - :—57’6 R “571249 - 7’7777\373( l T ‘()TSI
ljf-i Kj:)wcr Mini Prills o 13.75-!)-46 Chileans Nitrate 8,208 6,300 B 6,381 o 6'1()() o (A\,l;;) _ *(:;( ‘—i.;(:?’ T ;;;l | "‘";l ) o (;(:3
PS-(6  |Peters All Purpose 20-20-20  {Potassium Nitrate 3,4(% 2490 3,220) - ?GXN() o :(;(;l ) AJ.()‘)T) o 3,128 ) o L.'!,sz o 239) T 0,324
Sumple of Ruw Materials and Control Sample 2/8/99 i
s34 | - g:&gg(cmlc@ NUREEesnknown | Sodinm Nitrae L ma 0000 26310 32,98 aooe, o] 2602 28,885 2,825 2.9
PS-30_|1MC Group Lungbeinite Ore | Unknown ggggﬁ;‘l‘ms“"“" s 13,000 14,300 S IR VU R R P
LCS-1f = |Unknown - 9 - 96, 99) 1) 94 -———-——; T 7 9% 3 h 7(,4(,0:
Les2m - R L s - 104 " ™ R I A ”'T.()Tj
Blank - - Unknown - <50) - <0.4X3| <0003 ) <().()()4 ) w<n.(x)3 i w..m N 7)(},} ' u.(x;z T ;,(;,&;[
AN TR s R O T ey

" Labuoratory extract results (mg/L) were converted to mg/kg units for comparative purposes, by multiplying the result by [0 to account for the 1310 dilution used to prepare the exiracts.
(RN

, Phosphorus and P ium Levels.

1% Repeut of Prior Testing.

" Prior Testing Results.

' Duplicate for PS-02.

* Duplicate for PS-08,

" Duplicate for PS-17.

* Dupticate for PS-15.

“ Luboratory Controt Standard of 100 ppb Quatity Control Samples. ™
" Interim duplicate sample analysis,

1 Due to interferences, no value was reposted. - : : _ S — - - : T - o -

3 Mean values

) from results obtained by Del Mar Analytical, Labs 1 througl 4 as noted, and the United States Air Force.
For samples with duplicate analyses, the duplicate results were averaged before caleuiating the overall mean and standard deviation,
" Standard deviation values caleulated from results obtained by Del Mar Analytical, Labs 1 through 4 as noted, and the United States Air Force.
For samples with duplicate analyses, the duplicate results were averaged before calculating the overall mean and standard deviation.
1y o s " . . . . . N
Perchiorate sample annlyses results from the United States Environmental Protection Agency will be provided after completion of Quatity Assurance/Quality Control (QA/QC) evaluation by the

e
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‘ TABLE 2

SUMMARY OF ION-CHROMATOGRAPHY METHODS

SIGNIFICANT DIFFERENCES
LABORATORIES BETWEEN OUTSIDE LABORATORY PROCEDURES AND
DHS PERCHLORATE METHOD
Del Mar Analytical ¢ Used 4 mm Standard Bore Column (AS-11)
American Pacific Corporation ¢ Used 4 mm Standard Bore Column (AS-16)
(Lab 1)
United Technologies Corporation *  Used 4 mm Standard Bore Column (AS-11)
(Lab 2) ¢ Used 100 mM NAOH without Ion-Suppressor
Montgomery Watson Laboratories * Used 4 mm Standard Bore Column (AS-11)
(Lab 3)
. Thiokol Corporation "+ Used 4 mm Standard Bore Colimmn (AS-11)
(Lab4) » Used 100 mM NAOH with Ion-Suppressor
AS-RS-ULTRA
U.S. Air Force Research Laboratory * Used 4 mm Standard Bore Column (AS-16)
U.S. EPA * To be provided after completion of Quality Assurance/Quality
Control Evaluation

s o—
98-346/Sa& AnPeFe (Rev. 3) (7/6/99/cy.
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‘ APPENDIX A
LABORATORY REPORTS

Al DEL MAR ANALYTICAL
‘ A2 AMERICAN PACIFIC CORPORATION

A3 UNITED TECHNOLQGIES CORPORATION

A4 MONTGOMERY WATSON LABORATORIES

A.5 THIOKOL CORPORATION

A.6 UNITED STATES AIR FORCE ARMSTRONG LABORATORY

A7 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY®

A.8 CHEMICAL TESTING SERVICE (PERCHLORATE TITRATION RESULTS)
‘ (3) Perchlorate sample analyses results from the United States Environmentél Protection Agency will be provided

after completion of Quality Assurance/Quality Control (QA/QC) evaluation.




APPENDIX A.1

DEL MAR ANALYTICAL




Attention:
Project:

Del MarAnalytical

2852 Alton Ave.. Irvine. CA 92606  (349) 261-1022 FAX (949) 261-122¢€
1014 E. Cooley Dr.. Suite A, Colton. CA 92324  (909) 370-4667 FAX (909) 370-104€

LABORATORY REPORT

21 Technology Drive
~Irvine, CA 92618

Prepared For: TRC Environmental Solutions

Richard Scott 7 - - Sampled:
98-346 , - , Received:
l.ockheed , Reported:

 This laboratory report is confidential and is intended for the sole use of

2/24/99
2/25/99
3/9/99

Del Mar Analytical and its client. This entire report was reviewed and approved for release.

CA ELAP Certificate #1197
AZ DHS Licence #AZ0428

DEL MAR ANALYTICAL

LIV

Fred Haley

Project Manager

Results pertain only to sampies tested in the laboratory. This report shall not be

reproduced, except in full, without written permission from De! Mar Analytical. 1B03512.TRC <1 of 6>

16525 Sherman Way. Suite C-11, Van Nuys. CA 91406  (818) 779-1844 FAX (818) 7791842
9484 Chesapeake Dr.. Suite 805, San Diego. CA 92123 (619) 505-9596 FAX {619) 505-968¢
9830 Scuth S1st St.. Suite B-120. Phoenix. AZ 85044 {602) 785-0043 FAX {602} 785-0851
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2852 Alton Ave. Irvine. CA 92606 (949} 261-1022 FAX (949) 261-122¢€
1014 E. Cooley Dr.. Suite A. Colton, CA 92324 (909} 370-4667 FAX (909) 370-104€

16525 Snerman Way. Suite C-11. Van Nuys,. CA 91406  (818) 779-1844 FAX (818) 779-184%
@ e ar na ytlca 9484 Chesapeake Dr.. Suite 805. San Diego. CA 92123 (619) 505-9596 FAX (619) 505-968¢

9830 South S1st St.. Suite B-120. Phoenix, AZ 85044  (602) 785-0043 FAX (602) 785-0851

B Environmental Solutions — Client Project 1D 98-346 Sampled:  Feb 24, 1999
1 Technology Drive Lockheed Received: Feb 25, 1999

rvine, CA 92618 Sample Descript: Solid Extracted: Mar 6-8, 1999
Attention: Richard Scott First Sample # ) IBQ3512 Analyzed: Mar 6-8, 1999

B Reported: Mar 9, 1999

PERCHLORATE (EPA 300.0 Mod.)

Laboratory Sample Reporting Sample QcC
Number Description Limit Resuit Batch
mg/Kg mg/Kg
(ppm) (ppm)
1B03512 PS-01 400 4,700 IC06D31S
1B03513 PS-02 200 3,200 IC06D31S
1B03514 PS-03 200 8,600 1C06D31S
1B03515 PS-04 200 7,400 IC06D318
. IB03516 " PS-05 200 6,300 1C06D31S
IB03517 PS-06 200 3,100 IC06D31S
1B03518 PS-07 200 4,800 IC06D31S
1B03519 PS-08 200 940 IC06D318
1B03520 PS-09 200 . 3,900 1C06D31S
1B03521 PS-10 0.40 N.D. IC08D31S

Analytes reported as N.D. were not present at or above the reporting limit.

DEL MAR ANALYTICAL (ELAP #1197)
Fred Haley
Project Manager

AR

Results pertain only to samples tested in the faboratory. This report shall not be
reproduced, except in full, without written permission from Del Mar Analytical. 1B03512.TRC <2 of 6>




2852 Alton Ave., Irvine, CA 92606 (949) 261-1022 FAX (949) 261-1228
1014 E. Cooley Dr.. Suite A, Colton. CA 92324 (909) 370-4667 FAX (909) 370-1046

. 16525 Sherman Way. Suite C-11, Van Nuys. CA 91406  (818) 779-1844 FAX (818) 773-1843
e ar na y‘tlca 9484 Chesapeake Dr., Suite 805. San Diego. CA 92123  (619) 505-9596 FAX (619) 505-9689

9830 South 51st St.. Suite B-120, Phoenix. AZ 85044  (602) 785-0043 FAX (602) 785-0851

] , Feb 24, 1999
Lockheed ) " Received: Feb 25, 1999
Sample Descript: Solid Extracted:  Mar 3-8, 1999

First Sample #:  |B03522 Analyzed:  Mar 3-8, 1999
) -~ Reported: Mar 9, 1999

Laboratory Sample Reporting Sample QC
Number Description Limit Result Batch
mg/Kg mg/Kg
(ppm) (ppm)
1B03522 PS-11 200 7,400 1C06D31S
1B03523 PS-12 200 540 IC06D31S
1B03524 PS-13 1.0 13 IC07D31S
1B03525 PS-14 200 8,100 IC06D31S
. 1B03526 PS-15 200 5,300 1C06D31S
1B03527 - pPs-16 200 7,300 1C03D218
1B03528 PS-17 0.40 N.D. IC08D31S
1B03529 PS-18 400 600 1C03D21S
1BO3530 PS-19 200 2,500 1C03D21S
1BD3531 PS-20 200 5,400 1C03D21S

Analytes reported as N.D. were not present at or above the reporting limit.

DEL MAR ANALYTICAL (ELAP #1197)
Fred Haley '
Project Manager

[y

Results pertain only to samples tested in the laboratory. This report shall not be
reproduced, except in full, without written permission from Del Mar Analytical. 1B03512.TRC <3 of 6>




Del Mar Analvtical

1 Technology Drive

rvine, CA 92618 )
ttention: Richard Scott

Laboratory
Number

1B03532

1B03533

1B03534

1B03535

1B03536

IB03537

1803538

1B03538

1B03551

1BD3552

Sample Descript: Solid

2852 Alton Ave.. frvine, CA 32606

1014 E Cooley Dr.. Suite A, Colton. CA 92324

16525 Sherman Way. Suite C-11. Van Nuys, CA 91406
9484 Chesapeake Dr.. Suite 805. San Diego, CA 92123
9830 South 51st St.. Suite B-120. Phoenix. AZ 85044

i\

(949) 261-1022 FAX (949) 261-1228
(909) 370-4667 FAX (909) 370-1046
(818) 779-1B44 FAX {818) 779-1843
(619) 505.9595 FAX (619) 505-3689
(602) 785-0043 FAX (602) 785-0851

ctID: 98-346 Sampled:  Feb 24, 1
" Lockheed Received: Feb 25, 1999

Extracted: Mar 3-6, 1999

First Sample #: 1B03532 ’ N Analyzed:  Mar 3-6, 1999

PERCHLORATE (EPA 300.0 Mod.)

Sample Reporting Sample QcC
Description Limit Resutt Batch
mg/Kg mg/Kg
(ppm) (ppm)
PS-21 200 2,400 IC03D21S
PS-22 200 1,300 1C03D21S
PS-23 200 360 IC03D218
PS-24 200 2,400 IC03D21S
PS-25 200 4,200 IC03D21S
PS-26 200 3,000 1C03D21S
PS-27 400 5,300 1C06D31S
PS-28 200 2,500 IC03D21S
PS-29 200 4,900 IC03D21S
PS-30 400 13,000 IC06D31S

Analytes reported as N.D. were not present at or above the reporting limit.

DEL MAR ANALYTICAL (ELAP #1197)

Fred Haley
Project Manager

ALY

Results pertain only to samples tested in the laboratory. This report shall not be
reproduced, except in full, without written permission from Del Mar Analytical. 1B03512.TRC <4 of 6>

Reported: Mar 9, 1999




2852 Alton Ave,, Irvine, CA 92606
1014 E. Cooley Dr.. Suite A, Collon. CA 92324

° 16525 Srerman Way, Suite C-11. Van Nuys. CA 91406
e ar na ytlca 9484 Chesaneake Dr., Suite 805. San Diego, CA 92123

9830 Scuih S1st St., Suite 8-120. Phoenix. AZ 85044

“Client Project ID: 98-346

RC Environmental %S;}éTLTti%ﬁ‘s“:M
1 Technology Drive

= Attention: Richard Scott First Sample #: 1B03553

PERCHLORATE (EPA 300.0 Mod.)

Laboratory Sample Reporting Sample QcC
Number Description Limit Result Batch
mg/Kg mg/Kg
(ppm) (ppm)
1B03553 PS-31 400 12,000 IC06D31S
1B03554 PS-32 200 6,300 IC03D21S

1B03555 PS-33 200 7,100 IC03D218

Analytes reporied as N.D. were not present at or above the reporting limit.

DEL MAR ANALYTICAL (ELAP #1197)
Fred Haley "
Project Manager

Results pertain only to samples tested in the laboratory. This report shall not be
reproduced, except in full, without written permission from De! Mar Analytical.

Lockheed ' Received: Feb 25, 1999

rvine, CA 92618 Sample Descript: Solid Extracted: Mar 3-6, 1999
Analyzed: Mar 3-6, 1999

(949) 261.1022 FAX (949) 261-1228
(909) 370-4667 FAX (903) 370-1046
(818) 779-1844 FAX (818) 7791843
(619) 505-9596 FAX (619) 505-9689
(602) 785-0043 FAX (602) 785-0851

Feb 24, 1999

Mar 9, 1999

1B03512.TRC <5 of 6>




‘@ Del MarAnalytical

2852 Alton Ave.. Irvine, CA 92606 (9491 261-1022 FAX (949) 261-1228

1014 E. Cooley Dr., Suite A. Colten. CA 92324 {909) 370-4667 FAX (909) 370-1046

16525 Sherman Way. Sutte C-11, Van Nuys. CA 91406 (818) 779-1844 FAX (818) 779-1843
9484 Chesapeake Or., Suite 80S. San Diego. CA 92123 (619) 505-9596 FAX (619) 505-9689
9830C South 51st St.. Suite B-120. Phoen:. AZ 85044 (602) 785.0043 FAX (602) 785-0851

TRC Environmental Solutions

21 Technology Drive
Irvine, CA 92618

Attention: Richard Scott

Extracted: Mar 3-8, 1999
Analyzed: Mar 3-8, 1999

Reported: Mar 9, 1999

PERCHLORATE (EPA 300.0 Mod.)

Sample
Description

Method Blank
Method Blank
Method Blank

Method Blank

Reporting Sample Qc

Limit Result Batch
mg/Kg mg/Kg

(ppm) (ppm)

0.040 N.D. {C03D21S
0.040 N.D. 1C06D31S
0.040 N.D. IC0O7D31S
0.040 N.D. IC08D31S

Analytes reported as N.D. were not present at or above the reporting limit.

DEL MAR ANALYTICAL (ELAP# 1197)

Fred Haley
Project Manager

Results pertain only to samples tested in the laboratory. This report shall not be
reproduced, except in full, without written permission from Del Mar Analytical. 1B03512.TRC <6 of 6>




ﬁ Del Mar Analytical

2852 Alton Ave., Irvine, CA 92606

1014 E. Cooley Dr., Suite A, Colton. CA 92324

16525 Sherman Way, Suite C-11, Van Nuys, CA 81406
9484 Chesapeake Dr., Suite 805. San Diego, CA 92123
9830 South 51st St., Suite B-120. Phoenix, AZ 85044

MS/MSD DATA REPORT

EPA METHOD: 300.0 Mod.
Matrix: Soil

(949) 2611022 FAX (949) 261-1228
(909) 370-4667 FAX (909) 370-1046
(818) 779-1844 FAX (818) 779-1843
(619) 505-8596 FAX {619) 505-9683
{602) 785-0043 FAX (602) 785-0851

Date
Analyzed: 3/3/99
Sample: 1B03529
Batch: 1C03D21S
MEAN Acceptance

Analyte R1 Sp MS MSD PR1 PR2 RPD PR Limits

ppb ppb ppb ppb % % % % RPD MPR
Perchlorate [598000 [ 10000000 | 10900000 | 10900000 | 103% | 103% | 0.0% | 103%|[_ 20 | 75-125 ||

Definition of Terms:

Result of Sample Analysis
Spike Concentration Added to Sample
Matrix Spike Result

Matrix Spike Duplicate Result

Percent Recovery of MS; (MS-R1)/ SP)} X 100

Percent Recovery of MSD; ((MSD-R1)/ SP) X 100

Relative Percent Difference; ((MS-MSD)/(MS+MSD)/2) X 100

Acceptance Limits. Statistically determined on an annual basis.

DEL MAR ANALYTICAL




2852 Alton Ave., lrvine, CA 92606  (949] 261-1022 FAX (949] 261-1228
1014 E. Cooley Dr., Suite A, Colton, CA 92324  (909) 370-4667 FAX (909) 370-1046

M 16525 Sherman Way, Suite C-11. Van Nuys, CA 91406  (818) 779-1844 FAX (818) 779-1843
e ar na ytlca 9484 Chesapeake Dr., Suite 805. San Diego, CA 92123  (619) 505-9596 FAX (619) 505-9689

9830 South 51st St., Suite B-120, Phoenix. AZ 85044  (602) 785.0043 FAX (602) 785-0851

MS/MSD DATA REPORT
EPA METHOD: 300.0 Mod.
Matrix: Soil

Date
Analyzed: 3/6/99

Sample: 1B03512

Batch: 1C06D31S
MEAN Acceptance

Analyte R1 Sp MS MSD PR1 PR2 RPD PR Limits
ppb ppb  ppb ppb % % % % RPD  MPR
Perchlorate {[4700000 | 10000000 | 15300000 | 15100000 | 106% | 104% | 1.3% | 105%][ 20 | 75-125 ||

Definition of Terms:

2 Result of Sample Analysis

SPeccciiiiienann, Spike Concentration Added to Sample

MS.............. Matrix Spike Result

MSD............. Matrix Spike Duplicate Resuit

PRL.............. Percent Recovery of MS; ((MS-R1)/SP) X 100
PR2.............. Percent Recovery of MSD; (MSD-R1)/ SP) X 100
RPD............. Relative Percent Difference; ((MS-MSD)/(MS+MSD)/2) X 100

Acceptance Limits. Statistically determined on an annual basis.

. DEL MAR ANALYTICAL



2852 Alton Ave., Irvine. CA 92606  (949) 261-1022 FAX (949) 261-1228
1014 E. Cooley Dr., Suite A, Colton. CA 92324  (909) 370-4667 FAX (909) 370-1046

. 16525 Sherman Way, Suite C-11. Van Nuys, CA 91406  (818) 779-1844 FAX (818) 779-1843
% e ar na ytlca 9484 Chesapeake Dr., Suite 805. San Diego. CA 92123  (619) 505-9596 FAX (619) 505-9689

9830 South S1st St., Suite B-120. Phoenix. AZ 85044 (602} 785-0043 FAX (602) 785-0851

MS/MSD DATA REPORT
EPA METHOD: 300.0 Mod.
Matrix: Soil

Date
Analyzed: 3/7/99

Sample: 1B03521

Batch: 1C07D31S
MEAN Acceptance

Analyte R1 Sp MS MSD PR1 PR2 RPD PR Limits
ppb ppb  ppb ppb % % % % RPD MPR
Perchlorate [0 T 1000000 | 963000 | 944000 | 96% | 94% | 2.0% | 95% | 20 | 75-125 |

Definition of Terms:

3 Result of Sample Analysis

£5] Spike Concentration Added to Sample

MS..a. Matrix Spike Result

MSD............. Matrix Spike Duplicate Result

PRT.............. Percent Recovery of MS; ((MS-R1) / SP) X 100
PR2.............. Percent Recovery of MSD; ((MSD-R1)/ SP) X 100
RPD............. Relative Percent Difference; ((MS-MSD)/(MS+MSD)/2) X 100

Acceptance Limits. Statistically determined on an annual basis.

‘ DEL MAR ANALYTICAL




.@{ Del Mar Analytical

Date
Analyzed:

Sample:
Batch:

Analyte

Perchlorate

2852 Alton Ave., lrvine. CA 92606

1014 E. Cooley Dr.. Suite A, Colton. CA 92324

16525 Sherman Way, Suite C-11, Van Nuys. CA 91406
9484 Chesapeake Dr., Suite 805, San Diego. CA 92123
9830 South 51st St., Suite B-120. Phoentx. AZ 85044

MS/MSD DATA REPORT

EPA METHOD: 300.0 Mod.
Matrix: Soil

(949) 261-1022 FAX (949) 261-1228
(909) 370-4667 FAX (909} 370-1046
(818) 779-1844 FAX (B18) 779-1843
(619) 505-9596 FAX {619) 505-9689
{602) 785-0043 FAX (602) 785-0851

Definition of Terms:

Matrix Spike Result

Matrix Spike Duplicate Resuilt

Percent Recovery of MS; ((MS-R1)/ SP) X 100

Percent Recovery of MSD; ((MSD-R1) / SP) X 100

Relative Percent Difference; ((MS-MSD)/(MS+MSD)/2) X 100
Statistically determined on an annual basis.

DEL MAR ANALYTICAL

3/8/99
1B03521
1C08D31S
MEAN  Acceptance
R1 Sp MS MSD PR1 PR2 RPD PR Limits
ppb ppb ppb ppb % % % % RPD MPR
T 0 ] 100 | 90.1 | 90.1 | 90% | 90% | 0% ] 90% ][ 20 | 75-125—Il

.......... Result of Sample Analysis
.......... Spike Concentration Added to Sample




shipTo: Deltay Avglytical Labmb? Puge_ 1. of D CHAIN OF CUSTODY RECORD
A Project Name: Lockheeol / Analysis /
29572 Al A Venue Project No.:
Iv'\f:\de\‘ MA Q2604 Site Location: éé/
Date:, / / ~
- -~
Boring/Well | Sample ) Sample Type 3 £ Sample Containers Y
No. No. | Depth | Date | Time [y oTsotia[omer|S|S ] Vol [No. [Type]Pres. CLW Remarks
ps- 04 2[29/af v/ v
Ps-02 4 v 4
Ps-03 v ! v
ps-ott ) v Y
ps-05 v v v
Ps-Ob 1’ v v
Ps-07 « / r
Ps-098 o / V.
Ps-09 v v 4
Ps-1.0 " A v
Ps-14 " 7 v
Ps-14. T v ~ v
Ps-AD 4 - v
Psed U v v
: ps-15] L Y b A 4
Total Number of Samples Shipped: /5 S Shipper's Signature: ( } V\J %
\ | U W P Signature Company , Daty Time
s 4 ’
Relinguished b \_/‘ a7 a e 2L W[5 ?2/30
L/ o - ~ v 4
Received by: _ 4‘;‘,/,4__’)4_...‘ L, b EC  r74.C 2-AS 7’9’ 7. 30
Relinquished by: 5, £ _ AN oA 4ol Hhec e Al2e97 | 256
Received by: ._, :'_/\‘. ' A ,O DMA" 'Z/'Z-S!ﬁ" Q'Sf
Relinquished by: '
Received by;
Special Instructions / Shipment / Handling/ Storage Requirements: TRC
" 21 Technology Drive
Irvine, California 92618
(949) 727-9336
. TRC
The material(s) listed are received for analysis and/or treatability evaluation and remain the 2815 Mitchell Drive, Suite 103
property of the client and not TRC. At the conclusion of the test work, all remaining Walnut Creek, California 94598
material(s) will be returned to the client for eventual disposal at a licensed facility, (925)'935-3294
A Geabotm UL 2R




Ship To: Dc.l WVAML{HQ.‘ L‘bﬁﬁf?age_z.__of?’—____ CHAIN OF CUSTODY RECORD
Attn: T Project Namc:_L@Kl’_ﬂ?__d__ / Analysis /
2.3572 Altpw AV&V\\AC. Project No.:
Tvvin e ,CA 92.600b Site Location: -:f/&/
Date: ! /
. al . i \
Bomfllgo{we“ Sa&tg.)lc Depth Date Time Watscz:mSpcl)lci('lr yg:hcr § g Vo?.a m;;:: (';'c;l::::ml:;. Qg} Remarks
fs-1b 22454 r v
gs-17 d v v
Ps-18 Ti - v
B-19 ¢ v v
250 4 4 v
ps-21 il v v
P22, J; 4 v
ps-23 i 4 v
ps24 e v v
Ps:z_s' o 9/' v
ps-2,6 1 4 4
Ps2] ( v v
PSR v Y 4
ps.2.9 " A v
: Ps30 h v 1) /i 4
Total Number gf Samples Shipped: Shipper's Signature: \ \1 \ V“
k‘\‘ / Signature \J , Company Date -~ Time
Retinguished by AN AN, U144 TNf 2.25:27 7 30
Received by: '/ﬂ MA Der 1A AR 2-2S5:-9¢ 2! 3¢
Relinquished by: . D&ee. 744 225,99 AR
Received by: ,, (l DMA’{ 7/! ZT/Q 9 955
Relinquished by:
Received by:

Special Instructions / Shipment / Handling/ Storage Requirements:

The material(s) listed are received for analysis and/or treatability evaluation and remain the
property of the client and not TRC, At the conclusion of the test work, all remaining
material(s) will be returned to the client for eventual disposal at a licensed facility.

TRC
21 Technology Drive
Irvine, California 92618
(949) 727-9336

TRC
2815 Mitchell Drive, Suite 103
Walnut Creek, California 94598
(925) 935-3294

A-Gea/Form () 28 sinam)




Ship To: Del Made Avglyticd Laboon| page_ 3 or D CHAIN OF CUSTODY RECORD
Aun: . ! Project Name: LDC*;L\O‘-OL Analysis /
2,857 Atpw A\)&n\-(&- Project No.:
Tsrdhe 1 ()\ 92" oL Site Location: 20‘
Date: / / ?)‘\f)
. =9 ai
P! | S | pepn | owe | T [emeToonaonmr] |8 vk [ e e /Y Remarks

f5- 31 4 v

ps-32, i v

ps-33 v a

: \
| Total Number of Samples Shipped: / Shipper's Signature: \

\\\ 1 A Signature SN Company Date, Time
{_Relinquished by: \] \ - {W/C 2.!1 5f/?f ?-’ 30
|_Received by: bee 172492 R-25-99 17

Refinquished by; § be¢ 4 2 -ASP2 7.8
| Receivedy: M ondo DL 242599 5%
} Relinquished by:

Received by:

Special Instructions / Shipment / Handling/ Storage Requirements:

"

The material(s) listed are received for analysis and/or treatability evaluation and remain the
property of the client and not TRC. At the conclusion of the test work, all remaining
material(s) will be returned to the client for eventual disposal at a licensed facility,

TRC
21 Technology Drive
Irvine, California 92618
(949) 727-9336

TRC
2815 Mitchell Drive, Suite 103
Walnut Creek, California 94598
(925) 935-3294

A-GenFaxem (| 2iRA At




2852 Alton Ave., frvine, CA 92606  (948) 261-1022 FAX (94¢ 251-1228
1014 €. Cooley Dr.. Suite A, Colton, CA 92324  (909) 370-4667 FAX (90¢ =70-1046

M 16525 Sherman Way, Suite C-11, Van Nuys, CA 91406 (818) 779-1844 FAX (818. 779-1843
( e ar na lca 9484 Chesapeake Dr., Suite 805, San Diego, CA 92123 {619) 505-9596 FAX (61¢ 525-0689

9830 South 51st St.. Suite B-120. Phoenix. AZ 85044  (602) 785-0043 FAX (652 ~25-0851

LABORATORY REPORT

.....

Prepared For: TRC Environmental SolUtions
21 Technology Drive
Irvine, CA 92618

Attention:  Richard Scott | o Sampled: 2/18/99
Project: 08-346 ) , ] , Received: 2/26/99
- Lockheed Reported: 3/9/99

I
R R R

This laboratory report IS confidential and is intended for the sole use of
Del Mar Analytical and its client. This entire report was reviewed and approved for release.

CA ELAP Certificate #1197
e AZ DHS Licence #AZ0428

SN R

DEL MAR ANALYTICAL

® )/

Fred Haley
Project Manager

Results pertain only to samples tested in the laboratory. This report shall not be
reproduced, except in full, without written permission from Det Mar Analylical. IBO3793.TRC <1 of 3>




( Del Mar Analytical

TRC Envnronmental lSOIUtlonSN
21 Technology Drive
Irvine, CA 92618

Aftention: Richard Scott

2852 Alton Ave., Irvine, CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA 92324

16525 Sherman Way, Suite C-11, Van Nuys, CA 91406
9484 Chesapeake Dr., Suite 805, San Diego, CA 82123
9830 South 51st St.. Suite B-120, Phoenix, AZ 85044

Chent PrOJect ID: 98 346
Lockheed

Sample Descript: Solid

First Sample #: 1B03793

QC Batch: 1IC0SD318S

PERCHLORATE (EPA 300.0 Mod.)

Laboratory Sample Reporting Sample
Number Description Limit Result
mg/Kg mg/Kg
(ppm) (ppm)
1B03793 PS-34 4,000 30,000

Analytes reported as N.D. were not present at or above the reporting limit.

DEL MAR ANALYTICAL (ELAP #1197)

Fred Haley
Project Manager

Results pertain only to samples tested in the faboratory. This report shali not be
reproduced, exceptin full, without written permission from Del Mar Analytical.

(948) 261-1022 FAX (949) 261-1226
(909) 370-4667 FAX (909) 370-1046
(818) 779-1844 FAX (818) 779-1843
(619) 505-9596 FAX (619) 505-9689
{602) 785-0043 FAX (602) 785-0851

Received:
Extracted:
Analyzed:
Reported:

1B03793.TRC <2 of 3>



( Del Mar Analytical

2852 Altan Ave., lrvine, CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA 92324

16525 Sherman Way. Suite C-11, Van Nuys, CA 91406
9484 Chesapeake Dr., Suite 805, San Diego, CA 92123
9830 Scuth 51st St.. Suite B-120, Phoenix, AZ 85044

(949) 261-1022 FAX (949) 261-1228
(909) 370-4667 FAX (909) 370-1046
(818) 779-1844 FAX (818) 779-1843
(619) 505-9596 FAX {619) 505-9689
{602) 785-0043 FAX (602} 785-0851

TRC Environmental Solutions

21 Technology Drive
lrvine, CA 92618

Attention: Richard Scott

QC Batch: IC0SD31S

Extracted: Mar 9, 1999
Analyzed: Mar 9, 1999
Reported: Mar 8, 1999

PERCHLORATE (EPA 300.0 Mod.)

Sample Reporting Sample
Description Limit Result
mg/Kg mg/Kg
(ppm) (ppm)
Method Blank 0.040 N.D.

Analytes reported as N.D. were not present at or above the reporting limit.

DEL MAR ANALYTICAL (ELAP# 1197)

Fred Haley
Project Manager

A

Results pertain only to samples tested in the faboratory. This report shall not be
reproduced, except in full, without written permission from Del Mar Analytical.

1B03793.TRC <3 of 3>




2852 Alton Ave.. lrvine. CA 92606
*214 E. Cooley Dr.. Suite A, Colton. CA 92324

* 16525 S-erman Way, Suite C-11, Van Nuys. CA 81406
( e ar na ytlca 9484 Cheszapeake Dr., Suite 805, San Diego. CA 92123

9830 Sz.th 51st St., Suite B-120, Phoenix. AZ 85044

MS/MSD DATA REPORT
EPA METHOD: 300.0 Mod.
Matrix: Soil

Date
Analyzed: 3/9/99

Sample: 1B03793

(949) 261-1022 FAX (940) 261-1228
(908) 370-4667 FAX (909) 370-1046
(818) 779-1844 FAX (818) 779-1843
{619) 505-9596 FAX (619) 505-9689
{602) 785-0043 FAX {602) 785-0851

Batch: 1C08D31S
MEAN  Acceptance
Analyte R1 Sp MS MSD PR1 PR2 RPD PR Limits
ppb ppb ppb ppb % % % % RPD MPR
Perchlorate [ 29300000 | 500000000 | 524000000 | 530000000 | 99% [ 100% | 1.1% | 100% [ 20 | 75-125 ||

Definition of Terms:

Rl..ceieaiaaa.., . . . Restlt of Sample Analysis

7 + T Spike Concentration Added to Sample

MS. . cieee L. Matrix Spike Resuit

MSD.. ...l Matrix Spike Duplicate Result

PRI ... i ..., Percent Recovery of MS; ((MS-R1)/ SP) X 100
PR2.....c.oveu..... Percent Recovery of MSD; ((MSD-R1) / SP) X 100
RPD.....caaa..... Relative Percent Difference; ((MS-MSD)/(MS+MSD)/2) X 100

Acceptance Limits. . . Statistically determined on an annual basis.

‘)EL VAR ANALYTICAL




f

shipTo: _Del Mae Anal. Page__ | or_ | CHAIN OF CUSTODY RECORD
Attn: Squ)lk Qm tm\ Project Name: _Eg_ckh_{eaL__ L Analysis /
Z?S‘Z Aldon ProjectNo..___ 98344 Starder f—Q TAT
Zruing LA Site Location;_Chy |y
Date: 2, 1% AL *’Non! P'%\—L QﬂJSL‘\
Boring/Well | Sample ) Sample Type g- 5| __Sample Containers Pr anel "’“X ht Oa/-{, #&.hha
No. No. | Depth | Date | Time [wyeTsolid[Omer| S| S| Vol. [No.|Type|Pres. |/ < Remarks
Ps-34 2usks X Bl | |
Total Number of Samples Shipped: Shipper's Signature:
N ﬁ o Signature Company Date Time
Relinquished by: 7/ "{A:)CL X a"‘?_p 'g’qfklé{ .
Received by; D@/ Alay 2/2—5/4 & BYD pH)
Relinquishekby: ’ i !
Received by:
Relinquished by:
Received by:

Special Instructions / Shipment / Handling/ Storage Requirements:

Questims and test Rusults ath, Richeved Scoll

The material(s) listed are received for analysis and/or treatability evaluation and remain the
property of the client and not TRC. At the conclusion of the test work, all remaining
material(s) will be returned to the client for eventual disposal at a licensed facility.

TRC
21 Technology Drive
Irvine, California 92618
(949) 727-9336

TRC

2815 Mitchell Drive, Suite 103
Walnut Creek, California 94598

(925) 935-3294

A-Gen/Fuem (1 2088 femat)




APPENDIX A.2
AMERICAN PACIFIC CORPORATION

TRC




‘ American Pacific Corporation - Utah Operations
‘ 10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.:  98-346 Lockheed
(if not AMPAC)
Report Date: March 22, 1999
Client: TRC Sample ID: PS-02/1B03513
21 Technology Drive
Irvine, CA 92618 Receipt Date: March 12, 1999
Collection Date: February 24, 1999 Collection Time: NA
Preservation: Refrigeration Preparation Date: __ March 16, 1999
Test Results
Analyte Date Method MDL* Units Result Analyst Deviations
Perchlorate |  3/19/99 WEC-LAB-060-WI-54 1000 ppb 349,800 1350 NA

* MDL = Misumum Detectable Limit

Description of Deviations and/or QC Failures:

@ O U
Authorized Signature and Title: AZ W{ /,;_/) /\2,/&&«_

Diréctor Analytical Labs and Product Development




Laboratory:

(if not AMPAC)

Client:

Collection Date:

American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Project No.:

98-346 Lockheed

Report Date:

March 22, 1999

TRC Sample ID:

PS-03/iB03514

21 Technology Drive
Irvine, CA 92618

Receipt Date:

March 12, 1999

February 24, 1999 Collection Time:

NA

Preservation: Refrigeration Preparation Date: March 16, 1999
Test Results
Analyte Date Method MDL* Units Result Analyst Deviations
Perchlorate | 3/19/99 WEC-LAB-060-WI-54 2500 ppb 895,800 1350 NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

/x/uJ ’Z/J @bL/éil AV,

Director Analytical Labs and Product Development




Laboratory:

(if not AMPAC)

Client:

American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Project No.:

98-346 Lockheed

Report Date:

March 22, 1999

TRC Sample ID:

PS-04/1B03515

21 Technology Drive
Irvine, CA 92618

Receipt Date:

March 12, 1999

Collection Date: February 24, 1999 Collection Time: NA
Preservation: Refrigeration Preparation Date: __March 16, 1999
Test Results
Analyte Date Method MDL* Units Result Analyst Deviations
Perchlorate |  3/19/99 WEC-LAB-060-WI-54 2500 ppb 762,500 1350 NA

* MDL = Mirermum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

Director Analytical Labs and Product Development




American Pacific Corporation - Utah Operations

10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.:
(if not AMPAC)
Report Date:
Client: TRC Sample ID:
21 Technology Drive
Irvine, CA 92618 Receipt Date:

Collection Date: February 24, 1999 Collection Time:

98-346 Lockheed

March 22, 1999

PS-05/1B03516

March 12, 1999

NA

Preservation: Refrigeration Preparation Date: March 16, 1999
Test Results
Analyte Date Method mDL* Units Result Analyst | Deviations
Perchlorate |  3/19/99 WEC-LAB-060-WI-54 2500 ppb 670,500 1350 NA
* MDL = Minimum Detectable Limit o

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

'/‘/i{u ////\) é&gjm@a_——

Director Analytical Labs and Product Development




. American Pacific Corporation - Utah Operations
‘ 10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

L

Laboratory: Project No.: 98-346 Lockheed
(if not AMPAC)
Report Date: March 22, 1999
Client: TRC Sample ID: PS-06/1B03517
21 Technology Drive
Irvine, CA 92618 Receipt Date: March 12, 1999
Collection Date: February 24, 1999 Collection Time: NA
Preservation: Refrigeration Preparation Date: ___ March 16, 1999
Test Results
Analyte Date Method MDL* Units Result Analyst Deviations
Perchlorate |  3/19/99 WEC-LAB-060-WI-54 1000 ppb 322,000 1350 NA

*MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

M
Authorized Signature and Title: f\/ca_/ e t_,)uJé),gL%

Director Analytical Labs and Product Development




American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720

Tel: (435) 865-5000

Fax: (435) 865-5029

Laboratory: Project No.: 98-346 Lockheed
(if not AMPAC)

Report Date: March 22, 1999
Client: TRC Sample ID: PS-07/1B03518

21 Technology Drive

Irvine, CA 92618

Receipt Date: March 12, 1999

Collection Date:

February 24, 1999

Collection Time: NA

Preservation:

Refrigeration

Preparation Date: March 16, 1999

Test Results

Analyte Date Method

MDL* Units Result Analyst Deviations

Perchlorate 3/19/99 WEC-LAB-060-Wi-54

1000 ppb

473,900 1350 NA

* MOL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

/4 t..//’,,") QA/&W

Direétor Analytical Labs and Product Development




. American Pacific Corporation - Utah Operations
‘ 10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.:  98-346 Lockheed
(if not AMPAC)
Report Date: March 22, 1999

Client: TRC Sample ID: PS-08/1B03519

21 Technology Drive

Irvine, CA 92618 Receipt Date: March 12, 1999
Collection Date: February 24, 1999 Collection Time: NA
Preservation: Refrigeration Preparation Date: __ March 16, 1999

Test Results
Analyte Date Method MDL* Units Result Analyst Deviations

Perchlorate 3/17/99 WEC-LAB-060-WI-54 500 ppb 109,300 1350 NA
* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

~ 7 -
‘ Authorized Signature and Title: -A/<4¢(f L'L,) dc/é&\aﬂ‘_

Director Analytical Labs and Product Development




American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.:  98-346 Lockheed
(if not AMPAC)
Report Date: March 22, 1999
Client: TRC Sample ID: PS-09/1B03520
21 Technology Drive
Irvine, CA 92618 Receipt Date: March 12, 1999
Collection Date: February 24, 1999 Collection Time: NA
Preservation: Refrigeration Preparation Date: March 16, 1989
Test Results
Analyte Date Method MDL* Units Result Analyst Deviations
Perchlorate | 3/19/99 WEC-LAB-060-WI-54 1000 ppb 438,200 1350 NA

* MDL = Minimum Detectabie Limit

Description of Deviations and/or QC Failures:

< ‘
Authorized Signature and Title: Pé\//fzg/ /() VJZMM._

Director Analytical Labs and Product Development




Laboratory:

(if not AMPAC)

Client:

Collection Date:

Preservation:

American Pacific Corporation - Utah Operations

10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Project No.:

Report Date:

TRC
21 Technology Drive
Irvine, CA 92618

Sample ID:

Receipt Date:

February 24, 1999 Collection Time:

Refrigeration Preparation Date:

98-346 Lockheed

March 22, 1999

PS-10/1B03521

March 12, 1999

NA

March 16, 1999

Test Results

Analyte

Date

Method MDL* Units Result

Analyst

Deviations

Perchlorate

3/22/99

WEC-LAB-060-WI-54 60 ppb <60

1350

NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

| /4,: //’:.L/\ yu/é/(w.«w—

Director Analytical Labs and Product Development




American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.: 98-346 Lockheed
(if not AMPAC) ]
Report Date: March 22, 1999

Client: TRC Sample ID: PS-11/1B03522

21 Technology Drive

Irvine, CA 92618 Receipt Date: March 12, 1999
Collection Date: February 24, 1999 Collection Time: NA
Preservation: Refrigeration Preparation Date: March 16, 1999

Test Results

Analyte Date Method MDL* Units Result Analyst Deviations

Perchlorate 3/19/89 WEC-LAB-060-W!-54 2500 ppb 816,600 1350 NA

* MDL = Minimum Detectable Limit - -

Description of Deviations and/or QC Failures:

. : < ) )
Authorized Signature and Title: /w/u\// LJ ( L_,é//t,‘_(:u__

Director Analytical Labs and Product Development




American Pacific Corporation - Utah Operations

10622 West 6400 North, C
Tel: (435) 865-5000

edar City, Utah 84720

Fax: (435) 865-5029

L]

98-346 Lockheed

Laboratory: Project No.:
(if not AMPAC)

Report Date:
Client: TRC Sample ID:

March 22, 1999

21 Technology Drive

PS-12/1B03523

Irvine, CA 92618

Receipt Date:

Collection Date: February 24, 1999

March 12, 1999

Collection Time:

Preservation: Refrigeration

NA

Preparation Date:

March 16, 1999

Test Results

Analyte Date

Method MDL*

Units Result Analyst

Deviations

Perchlorate 3/17/99 WEC-LAB-060-W1-54 500

ppb 63,640 1350

NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

fﬁ/dw/’ LL) MW

Director Analytical Labs and Product Development




Laboratory:

(if not AMPAC)

Client:

Collection Date:

Preservation:

American Pacific Corporation - Utah Operations

10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

TRC
21 Technology Drive
irvine, CA 92618

February 24, 1999

Refrigeration

Project No.:

98-346 Lockheed

Report Date:

March 22, 1999

Sample ID:

PS-13/1B03524

Receipt Date:

March 12, 1999

Collection Time:

NA

Preparation Date:

March 16, 1999

Test Results

Analyte

Date

Method MDL* Units Result

Analyst

Deviations

Perchlorate

3/22/99

WEG-LAB-060-WI-54 600 ppb <600

1350

NA

* MOL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

Director Analytical Labs and Product Development -




Laboratory:

(if not AMPAC)

Client:

Collection Date:

Preservation:

American Pacific Corporation - Utah Operations

10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Project No.:

Report Date:

TRC
21 Technology Drive
Irvine, CA 92618

Sample ID:

Receipt Date:

February 24, 1999 Collection Time:

Refrigeration Preparation Date:

98-346 Lockheed

March 22, 1999

PS-14/I1B03525

March 12, 1999

NA

March 16, 1999

Test Results

Analyte Date Method MDL* Units Resultr Analyst Deviations
Perchlorate 3/19/99 WEC-LAB-060-WI-54 2500 ppb 948,300 1350 NA
* MDL = Minimum Detectable Limit
Description of Deviations and/or QC Failures:
-/ \ 67
Authorized Signature and Title: 7 c‘,«,\,/’ w) A L Pn—

Diréctor Analytical Labs and Product Development




Laboratory:

(if not AMPAC)

Client:

Collection Date:

Preservation:

American Pacific Corporation - Utah Operations

10622 West 6400 North, Cedar City, Utah 84720

Tel: (435) 865-5000

TRC

21 Technology Drive

Irvine, CA 92618

February 24, 1999

Refrigeration

Receipt Date:

Collection Time:

Fax: (435) 865-5029
Project No.:
Report Date:

Sample ID:

Preparation Date:

98-346 Lockheed

March 22, 1999

PS-15/1B03526

March 12, 1999

NA

March 16, 1999

Test Results

Analyte

Date

Method

MDL*

Units

Result

Analyst

Deviations

Perchlorate

3/19/99

WEC-LAB-060-WI-54

2500

ppb

606,500

1350

NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

Director Analytical Labs and Product Development




: American Pacific Corporation - Utah Operations
‘ 10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.: 98-346 Lockheed
(if not AMPAC)
Report Date: March 22, 1999

Client: TRC Sample ID: PS-16/1B03527

21 Technology Drive

Irvine, CA 92618 Receipt Date: March 12, 1999
Collection Date: February 24, 1999 Collection Time: NA
Preservation: Refrigeration Preparation Date: March 16, 1999

Test Results
Analyte Date Method MDL* Units Result Analyst Deviations

Perchlorate 3/19/99 WEC-LAB-060-WI-54 2500 ppb 751,600 1350 NA
* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

([ —

NS ’
Authorized Signature and Title: ) QJ'”M AZ,_,Z,“JN

Director Analytical Labs and Product Development




Laboratory:

(if not AMPAC)

Client:

Collection Date:

Preservation:

American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Project No.:

98-346 Lockheed

Report Date:

March 22, 1999

TRC Sample ID:

PS-17/1B03528

21 Technology Drive
Irvine, CA 92618

Receipt Date:

March 12, 1999

February 24, 1999 Collection Time:

NA

Refrigeration Preparation Date:

March 16, 1999

Test Results

Anaiyte

Date

Method MDL* Units Result

Analyst

Deviations

Perchlorate

3/22/99

WEC-LAB-060-WI-54 600 ppb < 600

1350

NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

ﬁét /’l/v\/.@'«—w Za..(z-\.

Director Analytical Labs and Product Development




Laboratory:

(if not AMPAC)

Client:

Collection Date:

Preservation:

American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Project No.:

98-346 Lockheed

Report Date:

March 22, 1999

TRC Sample ID:

PS-18/1B03529

21 Technology Drive
Irvine, CA 92618

Receipt Date:

March 12, 1999

February 24, 1999 Collection Time:

NA

Refrigeration Preparation Date:

March 16, 1999

Test Results

Analyte

Date

Method MDL* Units Result

Analyst

Deviations

Perchlorate

3/17/99

WEC-LAB-060-WI-54 500 ppb 73,300

1350

NA

* MDL = Mimimum Detectable Limt

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

toe e O Lo

Director Analytical Labs and Product Development




Laboratory:

(if not AMPAC)

Client:

Collection Date:

American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Project No.:

98-346 Lockheed

Report Date:

March 22, 1999

TRC Sample ID:

PS-19/1B03530

21 Technology Drive
Irvine, CA 92618

Receipt Date:

March 12, 1999

February 24, 1999 Collection Time:

NA

Preservation: Refrigeration Preparation Date: _ March 16, 1999
Test Results
Analyte Date Method MDL* Units Result Analyst Deviations
Perchiorate |  3/17/99 WEC-LAB-060-WI-54 500 ppb 265,400 1350 NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

Direétor Analytical Labs and Product Development




Laboratory:

(if not AMPAC)

Client:

Collection Date:

Preservation:

American Pacific Corporation - Utah Operations

10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Project No.:
Report Date:
TRC Sample ID:
21 Technology Drive
Irvine, CA 92618 Receipt Date:

February 24, 1999 Collection Time:

Refrigeration Preparation Date:

98-346 Lockheed

March 22, 1999

PS-20/IB03531

March 12, 1999

NA

March 16, 1999

Test Results

Analyte

Date

Method MDL* Units Result

Analyst

Deviations

Perchlorate

3/19/99

WEC-LAB-060-WI-54 1000 ppb 538,600

1350

NA

* MDL = Mikmum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

fﬁév/’l/g) /gwéll 7

Direttor Analytical Labs and Product Development




Laboratory:

(if not AMPAC)

Client:

American Pacific Corporation - Utah Operations

10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Project No.:

Report Date:

TRC
21 Technology Drive
Irvine, CA 92618

Sample ID:

Receipt Date:

98-346 Lockheed

March 22, 1999

PS-21/1B03532

March 12, 1999

Collection Date: February 24, 1999 Collection Time: NA
Preservation: Refrigeration Preparation Date:  March 16, 1999
Test Results
Analyte Date Method MDL* Units Result Analyst Deviations
Perchlorate |  3/17/99 WEC-LAB-060-WI-54 500 ppb 296,000 1350 NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

AZ{J 4 ZL) /QJJ O

Direttor Analytical Labs and Product Development




American Pacific Corporation - Utah Operations

10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.:
(if not AMPAC)

Report Date:
Client: TRC Sample ID:

21 Technology Drive
irvine, CA 92618

Receipt Date:

Collection Date: February 24, 1999

Preservation: Refrigeration Preparation Date:

98-346 Lockheed

March 22, 1999

PS-22/iB03533

March 12, 1999

Collection Time: ”

NA

March 16, 1999

Test Results

Analyte Date Method MDL* Units Result

Analyst Deviations

Perchlorate 3/17/99 154,900

13S0 NA

WEC-LAB-060-WI-54 500 ppb
* MDL = Minimum Detectable Limit .

Description of Deviations and/or QC Failures:

/:"\/KL l;’ bk_) /@Wé:tu.um_,

Authorized Signature and Title:

Director Analytical Labs and Product Development




Laboratory:

(if not AMPAC)

Client:

Collection Date:

Preservation:

American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Project No.:

98-346 Lockheed

Report Date:

March 22, 1999

TRC Sample ID:

PS-23/1B03534

21 Technology Drive
Irvine, CA 92618

Receipt Date:

March 12, 1999

February 24, 1999 Collection Time:

NA

Refrigeration Preparation Date:

March 16, 1999

Test Results

Analyte

Date

Method MDL* Units Result

Analyst

Deviations

Perchlorate

3/17/99

WEC-LAB-060-Wi-54 500 ppb 46,460

1350

NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

)0 U

Diréctor Analytical Labs and Product Development




American Pacific Corporation - Utah Operations

10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.:
(if not AMPAC)

Report Date:
Client: TRC Sample ID:

21 Technology Drive
Irvine, CA 92618

Receipt Date:

Collection Date: February 24, 1999 Collection Time:

Preservation: Refrigeration Preparation Date:

L

98-346 Lockheed

March 22, 1999

PS-24/1B03535

March 12, 1999

NA

March 16, 1999

Test Results

Analyte Date Result

Method MDL* Units

Analyst

Deviations

Perchlorate 3/17/99 WEC-LAB-060-WI-54 500 ppb 259,200

1350

NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

//7}u~// ’LJ w_«_

Director Analytical Labs and Product Development




American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.:  98-346 Lockheed
(if not AMPAC)
Report Date: March 22, 1999

Client: TRC Sample ID: PS-25/1B03536

21 Technology Drive

Irvine, CA 92618 Receipt Date: March 12, 1999
Collection Date: February 24, 1999 Collection Time: NA
Preservation: Refrigeration Preparation Date: March 16, 1999

Test Results
Analyte Date Method MDL* Units Result Analyst Deviations
Perchlorate 3/19/99 WEC-LAB-060-WI|-54 1000 ppb 422,300 1350 NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

L,
Authorized Signature and Title: 2 u.\//' o L

Director Analytical Labs and Product Development




Laboratory:

(if not AMPAC)

Client:

Collection Date:

Preservation:

American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Project No.:

98-346 Lockheed

Report Date:

March 22, 1999

TRC Sample ID:

PS-26/1B03537

21 Technology Drive
Irvine, CA 92618

Receipt Date:

March 12, 1999

February 24, 1999 Collection Time:

NA

Refrigeration Preparation Date:

March 16, 1999

Test Resuits

Analyte

Date

Method MDL* Units Resuit

Analyst

Deviations

Perchlorate

3/17/99

WEC-LAB-060-WIi-54 500 ppb 307,300

1350

NA

~ MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

L b IO

Director Analytical Labs and Product Development




Laboratory:

(@if not AMPAC)

Client:

Collection Date:

American Pacific Corporation - Utah Operations

10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Project No.:

Report Date:

TRC
21 Technology Drive
Irvine, CA 92618

Sample ID:

Receipt Date:

February 24, 1999 Collection Time:

98-346 Lockheed

March 22, 1999

PS-27/1B03538

March 12, 1999

NA

Preservation: Refrigeration Preparation Date: March 16, 1999
Test Results
Analyte Date Method MDL* Units Result Analyst Deviations
Perchlorate 3/19/99 WEC-LAB-060-WI-54 2500 ppb 668,200 1350 NA
* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

LoV

Director Analytical Labs and Product Development




American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.:  98-346 Lockheed
(if not AMPAC)
Report Date: March 22, 1999
Client: TRC Sample ID: PS-28/1B03539
21 Technology Drive
rvine, CA 92618 Receipt Date: March 12, 1999
Collection Date: February 24, 1999 Collection Time: NA
Preservation: Refrigeration Preparation Date: __ March 16, 1999
Test Results
Analyte Date Method MDL* Units Resuit Analyst | Deviations
Perchlorate |  3/17/99 WEC-LAB-060-WI-54 500 ppb 259,900 1350 NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title: P&w# L«./) AMJ&

Director Analytical Labs and Product Development




American Pacific Corporation - Utah Operations

10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.:
(if not AMPAC)

Report Date:
Client: TRC Sample ID:

21 Technology Drive
Irvine, CA 92618

Receipt Date:

Collection Date: February 24, 1999 Collection Time:

Preservation: Refrigeration Preparation Date:

98-346 Lockheed

March 22, 1999

PS-29/IB03551

March 12, 1999

NA

March 16, 1999

Test Results

Analyte Date Method MDL* Units Result

Analyst

Deviations

Perchlorate 3/19/99 WEC-LAB-060-WI-54 1000

ppb 518,900

1350

NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

< IO

Director Analytical Labs and Product Development




American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.:  98-346 Lockheed
(if not AMPAC)
Report Date: March 22, 1999
Client: TRC Sample ID: PS-30/1B03552
21 Technology Drive
Irvine, CA 92618 Receipt Date: March 12, 1999
Collection Date: February 24, 1999 Collection Time: NA
Preservation: Refrigeration Preparation Date: _ March 16, 1999
Test Results
Analyte Date Method MDL* Units Result Analyst Deviations
Perchlorate |  3/19/99 WEC-LAB-060-WI-54 2500 ppb 1,430,000 1350 NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

A A

Director Analytical Labs and Product Development




American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.: 98-346 Lockheed
(if not AMPAC)
Report Date: March 22, 1999
Client: TRC Sample ID: PS-31/1B03553
21 Technology Drive
Irvine, CA 92618 Receipt Date: March 12, 1999
Collection Date: February 24, 1999 Collection Time: NA
Preservation: Refrigeration Preparation Date: __March 16, 1999
Test Results
Analyte Date Method MDL* Units Result Analyst Deviations
Perchlorate | 3/19/99 WEC-LAB-060-WI-54 2500 ppb 1,329,000 1350 NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

A\ / /l
Authorized Signature and Title: }J,.,_/L :,g./)/{z,\_/\é/t\_‘:\_

Director Analytical Labs and Product Development




American Pacific Corporation - Utah Operations

‘ ’ 10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.: _ 98-346 Lockheed
(if not AMPAC)
Report Date: March 22, 1999

Client: TRC Sample ID: PS-32/1B03554

21 Technology Drive

Irvine, CA 92618 Receipt Date: March 12, 1999
Collection Date: February 24, 1999 Collection Time: NA
Preservation: Refrigeration Preparation Date: March 16, 1999

Test Results

Analyte Date Method MDL* Units Result Analyst Deviations
Perchlorate 3/19/99 WEC-LAB-060-Wi-54 2500 ppb 638,100 1350 NA

* MOL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

' Authorized Signature and Title: /\/Q o /’ L\) &// JJ\

Director Analytical Labs and Product Development




American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.: 98-346 Lockheed
(if not AMPAC)
Report Date: March 22, 1999
Client: TRC Sample ID: PS-33/IB03555
21 Technology Drive
Irvine, CA 92618 Receipt Date: March 12, 1999
Collection Date: February 24, 1999 Collection Time: NA
Preservation: Refrigeration Preparation Date: March 16, 1999
Test Results
Analyte Date Method mpL* Units Result Analyst Deviations
Perchlorate |  3/19/99 WEC-LAB-060-WI-54 2500 ppb 756,300 1350 NA

* MOL = Minmum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title: /’%w/é &) /@JJZ(‘,L..\

Diréctor Analytical Labs and Product Development




American Pacific Corporation - Utah Operations
10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.: 98-346 Lockheed
(if not AMPAC)
Report Date: March 22, 1999
Client: TRC Sample ID: PS-34/1B03793
21 Technology Drive
Irvine, CA 92618 Receipt Date: March 12, 1999
Collection Date: February 18, 1999 Collection Time: NA
Preservation: Refrigeration Preparation Date: _ March 16, 1999
Test Results
Analyte Date Method MDL* Units Result Analyst Deviations
Perchlorate |  3/19/99 WEC-LAB-060-WI-54 5000 ppb 2,631,000 1350 NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

.00 U

Director Analytical Labs and Product Development




, American Pacific Corporation - Utah Operations
‘ 10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Laboratory: Project No.:  98-346 Lockheed
(if not AMPAC)
Report Date: March 22, 1999

Client: TRC Sample ID: Blank

21 Technology Drive

Irvine, CA 92618 Receipt Date: March 12, 1999
Collection Date: NA Collection Time: NA
Preservation: Refrigeration Preparation Date: _ March 16, 1999

Test Results
Analyte Date Method MDL* Units Result Analyst Deviations
Perchlorate 3/22/99 WEC-LAB-060-WI-54 3 ppb <3 1350 NA

* MDL = Minmmum Detectable Limit

Description of Deviations and/or QC Failures:

” A 4
Authorized Signature and Title: A/ u_//’ ..'A/ /Jo«/g{d\

Director Analytical Labs and Product Development




, American Pacific Corporation - Utah Operations
‘ 10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

]

Laboratory: Project No.: 98-346 Lockheed
(if not AMPAC)
Report Date: March 22, 1999

Client: TRC Sample ID: LCS1

21 Technology Drive

Irvine, CA 92618 Receipt Date: March 12, 1999
Collection Date: NA Collection Time: NA
Preservation: Refrigeration Preparation Date: __ March 16, 1999

Test Results
Analyte Date Method MDL* Units Result Analyst Deviations
Perchlorate |  3/22/99 WEC-LAB-060-WI-54 3 ppb 9% 1350 NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

/ Yo/
Authorized Signature and Title: 7< u_vﬁ ,L/ \,u_,é,zuz»“

Diréctor Analytical Labs and Product Development




Laboratory:

(if not AMPAC)

Client:

Collection Date:

Preservation:

American Pacific Corporation - Utah Operations

10622 West 6400 North, Cedar City, Utah 84720
Tel: (435) 865-5000 Fax: (435) 865-5029

Project No.:

Report Date:

TRC
21 Technology Drive
Irvine, CA 92618

Sample ID:

Receipt Date:

NA Collection Time:

Refrigeration Preparation Date:

98-346 Lockheed

March 22, 1999

LCS2

March 12, 1999

NA

March 16, 1999

Test Results

Analyte

Date

Method MDL* Units Resuit

Analyst

Deviations

Perchlorate

3/22/99

WEC-LAB-060-WI-54 3 ppb 104

1350

NA

* MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

AL .

Director Analytical Labs and Product Development




1014 £, Cooley Dr., Sulta A, Colton, CA 92324 {909) 3704887 FAX (909) 370-1048
! 18525 Sherman Way, Sults C-11, Van Kuys, CA 91408 (818) 779-188¢  FAX (818) T75-1843

—mei e e e CHAIN OF CUSTODY FORM Atbn lairt) Gopmnssres 1o 2
J

Client Name/Address: Project/PO Number: Analysis Required !

TRC -
\ Drive Ag-246
?I-\w—‘r“%etq é\go ze\r%' Locxheed ¥ /TUF: 3/2"7[

€ 0o@rvayical To: Amed@h Dt Chygorabion YRR

Project Manager: Phone Number:

J
+
. v
Richard Scott Gaa)21-0736 | g
Sampler: Fax Number: -é
Sample Sample | Container| #of Sampling | Preservatives \
Description Matrix Type Cont. Date/Time (-)b- Special Instructions
Ps-ol JTBbasi & 561l TGlwss| 1 |2J24)99 75 * exbroct
P5-02. /180351 \ ~ w
Ps-6% /3803514 ) \ !
Ps-04 /1B03S515

|05 /IBo351 L
Ps-06 /1B03517 |
pso7 [T8035/8 L]
Ps-0% /78035/9 | |

P5.09 /TB03520 / /
bs-10 /T80352] |
Ps-1\ /1808522 |

ps-12. /1603523 | |
Ps-13 /ZB03524 | |
-4 /TPozs75Ny, | I | N

Relinquished By: Date /Timg:, P Received by:/ Date /Time: Turnaround Time:  {Check)
=< ///4 / féd —EX B 7/ same day _ 72 hours -

Relinquished By: \ “~gf—=p Date fTime; Rece'!veg by:) 9 é; Date /Time: ot | 24hours Sdays
e 48hours __ normal = __
Relinquished By: Date /Time: Receiyed in Lab.byg 2 Z Date /Time: Sample Integrity:  (Check)
i wu 3/(2/‘?7 1600 intact _____ onice ___

Note: .By relinquishing samples to Del Mar Analytical, client agrees to pay for the services requeéted on this chain of custody form and any additional analyses performed on this project. Payment for sewviges is
due within 3¢*days from the date of invoice. Sample(s) will be disposed of after 30 days.

-1



<* Del.arAnaIyticaI
252 frvine, CA 82508 (841) 2611022

“lo;

‘47-‘;‘»3

-

st n i e s CHAIN OF CUSTODY FORM S T
Client NamelAdZSess: Project/PO Number: Analysis Required

zmechno\oc\tj Trive 08246 ?\6{\

Swine , A 96\ Locxz_e,ecl JrX'—‘ extracC

Project Manager: Phone Number:

Yichard eot

Sampler: Fax Number:

Sample Sample] Container| # of Sampling | Preservatives
Description Matrix Type Cont. DatefTime ) Special Instructions

Po-29] TRR3Es] (9% (G| 1 |2)24149 WTop 3124
%’30/ 3605552 N \ ~

P31/ 3IR03553 ) |

Po-32/3R025%4 ! | / /

533 3803555 | | | N <

po-24 [3Rozay> | | & 2[i8]49* K HTupB)Ig

Blank x| |

1051 \00??5 ] /

Les2 100 ppb d 14

Relinquished B ‘/O i te /Ti Date /T

elinquisned By: ate /iime; . Received by: Date /Time: Turnaround Time: {Check)

57/&//[/ @ ' f’?d - Ca)( §/// sameday ___ 72 hours ___
Relinquished By: \\Z‘a Date /Time! Received by: Date /Time: 24 hours 5 days
48 hours normal -

Relinquished By: Date Time: Re::wibjz | Date 3/};37% 500 :::::le Integrity: (Checkc)m ~

due within 30rdays from the date of invoice. Sample(s) will be disposed of after 30 days.

Note: By relinquishing samples to Del Mar Analytical, client agrees to pay for the services requested on this chain of custody form and any additional analyses performed on this project. Payment for services is




" Del erAnaIyticaI

.5 lovine, CA 92608 (948) 281-1022

FAX (049) 281-1228

@3 I

1014 E, Cooley Dr,, Suite A, Colton, CA $2324 (309) 3704687  FAX (909) 370-1048 .

oz s Wi S CHAIN OF CUSTODY FORM pove Lot B
Client Name/Address: Project/PO Number: Analysls Required

2\ Sanndooy, Prive | AT-346 X

Sutne, CR d2,1§ | 10keed 5 HTop 3/24

Richord Scotd PAO)12T-4326 | O

Sampler: Fax Number: 5

Sample Sample | Container{ #of Sampling Preservatives :—J
Description Matrix Type Cont. | Date/Time (o Special Instructions

ps-15 | apoaseCiooillt Gusd 1 [2)p4)ag % i exchock
PS-16 7 JB86352°F \ \ l ~ 3\
ps-13 [1B0352% \

51§ /[ TB05529 l

P19 / TR63530 ~

P20/ 180353 /

ps-2\/ 3803532

Ps22] 1802533

523 | 3863534

ps-24 [1es3m25 /
PS-25 [3R035306 |
PS-2C /sRpzrd |
PS-271 ) TBO253% N |
i‘g%%r;:':—i}ed/ 5602)53%"‘;\“ D\Lanje ime'.‘b w Recaived by: U Date /Time: ime:

| %ﬁ B B /) e T s

Relinquished By: Date /Time: Recei;)ed iy; 2 Q é f Date /TimZ: K W:wé . j: ::::: o ::::l
Relinquished By: Date /Time: wa% DGT; }::7;7 / b o 0 iSna!::::ka Integrity: (Check;n o ;

Note: By relinquishing samples ta Del Mar Anaiytical, ciient agrees (o pay for the services reque‘éted on this chain of custody form and any additional analyses performed on this project. Payment for services is

due within 3¢*days from the date of invoice. Sample(s) will be disposed of after 30 days.



Space Propulsion Operations

P.O. Box 49028
San Jose, CA 95161-9028
408.779-9121

Mr. G. Nicoll

United Technologies Corporation
P.O. Box 49028

San Jose, CA 95161-9028

number 1639:

COC: DMA14711
DATE SAMPLED: 02/24/99

2z Pratt & Whitney

A United Technologies Company

The following samples were received by the Chemical Systems Division Environmental Quality Laboratory (EQL) for analysis
under California Department of Health Services (DHS)} Environmental Laboratory Accreditation Program (ELAP} certificate

PROJECT NO.: ESAR000796
LAB SAMPLE ID_| ANALYSIS LAB SAMPLE ID ANALYSIS
BLANK CLO4 (IC) 1803530 CLO4 (IC)
iB0O3512 CLO4 {IC} 1BO3531 CLO4 (IC)
1BO3513 CLO4 (iC) IBO3532 CLO4 (IC)
IB03514 CLO4 {IC} 1B03533 CLO4 (IC)
IBO35156 CLO4 (IC) 1BO3534 CLO4 (IC)
1B03516 CLO4 (IC) 1BO3535 CLO4 {IC)
IBO3517 CLO4 (IC) 1BO3536 CLOA4 (IC)
IBO3518 CLO4 (IC) 1BO3537 CLO4 (IC}
1BO3519 CLO4 (iC) 1BO3538 CLO4 (IC)
. iB0O3520 CLO4 (iC) 1BO3539 CLO4 (IC}
1BO3521 CLO4 (IC) 1BO3551 CLO4 (IC)
1B03522 CLO4 (IC) 1B03552 CLO4 (IC)
1B03523 CLO4 {iIC) IBO3553 CLO4 {IC)
1803524 CLO4 {IC) 1803554 CLO4 {IC)
1B03525 CLO4 (IC) IBO35556 CLO4 {IC)
1B03526 CLO4 (IC) 1BO3793 CLO4 (IC)
1BO3527 CLO4 (IC) iBO5CLO4C CLO4 {IC)
1B03528 CLO4 {IC) 1C06CLO4C CLO4 {IC)
1803529 CLO4 (IC})

(Bfuce BomanLChe{nist

Environmental Quality Laboratory

Ry

Steven R. Secara, Laboratory Director
Environmental Quality Laboratory

Any questions regarding this report should be directed to the Laborat.ory Director.

/,»%75/?7

Date

Sz

Date

This report has been reviewed for technical correctness and completeness as verified by the signatures below. An attached
QA/QC Report has a discussion of any analytical problems associated with these samples.



APPENDIX A.3
UNITED TECHNOLOGIES CORPORATION

TRC



Laboratory:

@if not AMPAC)

Client:

Collection Date:

American Pacific Corporation - Utah Operations

!

10622 West 6400 North, Cedar City, Utah 84720

Tel: (435) 865-5000

TRC

21 Technology Drive

Irvine, CA 92618

February 24, 1999

Receipt Date:

Collection Time:

Fax: (435) 865-5029
Project No.:
Report Date:

Sample ID:

98-346 Lockheed

March 22, 1999

PS-01/1B03512

March 12, 1999

NA

Preservation: Refrigeration Preparation Date: March 16, 1999
Test Results
Analyte Date Method MDL* Units Result Analyst Deviations
Perchlorate 3/19/99 WEC-LAB-060-WI-54 1000 ppb 468,900 1350 NA

= MDL = Minimum Detectable Limit

Description of Deviations and/or QC Failures:

Authorized Signature and Title:

a0
jdulfﬁf\_/' AL

£

Director Analytical Labs and Product Development




QA/QC REPORT
ENVIRONMENTAL QUALITY LABORATORY

(408) 776-4214
United Technologies WOR/C of C  : DMA14711
P. O. Box 49028 Date Sampled : ESAR000796
San Jose, CA 95161-9028 Project 1 02/24/99

QA/QC SUMMARY

No QA/QC problems were associated with these samples.

All samples were analyzed within holding times.




UNITED TECHNOLOGIES/CHEMICAL SYSTEMS DIVISION
ENVIRONMENTAL QUALITY LABORATORY
REPORT DESCRIPTION

All Official Analytical Reports (OARs) report amounts as gross values, i.e., not corrected for
blank or surrogate recovery. Concentration values of tentatively identified compounds (TICs)

reported as a result of the Library Search Compound Report (8260 analysis only) are
approximate values only.

SAMPLE TYPE

OARs may contain a comment regarding the type of sample analyzed for that report. A list of
these abbreviations follows.

S: Sample

R: Replicate of Sample

M: Matrix spike of listed sample

B: System blank

C: Continuing calibration standard

L: Laboratory control standard

E: External reference standard

V: GC/MS verification analysis of Bromofluorobenzene (BFB)

QUALIFIERS

OARs may contain abbreviations referring to compound concentrations or various qualifying

statements concerning the compound concentrations reported. A list of these abbreviations
follows. '

N/D or <: Compound was not detected at or above the listed reporting limit or
concentration.

U: Compound was not detected at or above listed reporting limit or concentration.

B: Compound was found in associated system, trip, equipment, or field blank.

E: Estimated. Reported concentration is outside the instrument's calibration range.

J: Compound was detected below the listed reporting limit. Concentration should be
treated as an estimated value. Tentatively ldentified Compounds (TICs) will always
have a "J" qualifier since they are not included in the instrument calibration.

N: Indicates presumptive evidence of a compound. This flag is used only for TICs.

Absence of a qualifier indicates that the compound was detected at or above the listed reporting
limit.

SURROGATE RECOVERY SUMMARY AND MATRIX SPIKE RECOVERY FORMS

These pages contain Quality Assurance data. All values outside of established control limits
will be flagged with an "*". The total number of matrix spikes or relative percent differences
outside of the limits will be listed at the bottom of the matrix spike recovery form.




PERCHLORATE ANALYSIS DATA SHEET
CSD Wi 60.12.5W216.2 (EPA METHOD 300.0 modified)
. ENVIRONMENTAL QUALITY LABORATORY
(408) 776-4214
DHS-ELAP CERTIFICATE #1639
PROJECT ID:ESAR000796 C of C# DMA14711 DATE REPORT:03/25/99
MATRIX: WATER
- |Sample ID Dilution|Detection |Reported Reporting |Qualifier |Date Date Time

factor llimit concentration junits Sampled [Analyzed |Analyzed
1B03512 50 200 515 mg/L 03/22/99 13:26
IB03513 50 200 236 mg/L 03/22/99 13:41
iB03514 50 200 773 mg/L 03/22/99 13:56
iB03515 50 200 630 mg/L 03/22/99 14:11
IB0O3515R 50 200 1184 mg/L 03/22/99 15:57
1B03516 50 200 476 mg/L 03/22/99 14:26
1B03517 1 4 368 mg/L 03/23/99 15:04
1B03518 50 200 883 mg/L 03/22/99 14.:56
IB03519 1 4 96.8 mg/L 03/23/99 15:19
iB03520 50 200 512 mg/L 03/22/99 16:27
1B03521 1 4 <4 mg/L U 03/23/99 15:35
IB03522 50 200 626 mg/L 03/22/99 16:42
1B03523 1 4 59.7 mg/L 03/23/99 15:50
’ 1803524 1 4 <4 |mglL U 03/23/99]  16:05
1B03525 50 200 864 mg/L 03/22/99 17:27
IB03526 1 50 200 519 mg/L 03/22/99 17:42
1B03527 50 | 200 564 mg/L ‘ 03/22/99 17:58
1B03528 1 4 <4 mg/L U 03/23/99 16:20
~ {IB03529 1 4 83.2 mg/L 03/24/99 10:56
IBO3529R 1 4 99.3 mg/L 03/24/99 11:12
1B03530 50 200 327 mg/L 03/22/99 18:43
IBO3531 50 200 1000 mg/L 03/22/99 18:58
1B03532 50 200 256 mg/L 03/22/99 20:44
iB03533 1 4 264.6 mg/L 03/24/99 11:42
1B03534 1 4 73.8 mg/L 03/24/99 11.57
1B03535 10 40 284 mg/L 03/24/99 14:02
1B03536 50 200 368 mg/L 03/22/99 21:44
1B03537 50 200 481 mg/L 03/22/99 21:59
1B03538 10 40 712 mg/L 03/24/99 14:17
IB03539 1 4 362.3 mg/L 03/24/99 12:42
1IB03551 50 200 529 mg/L 03/22/99 22:44
1B03552 50 200 2009 mg/L 03/22/99 22:59
IBO3553 10 40 1438 mg/L 03/23/99 14:04
1B03554 10 40 630 mg/L 03/23/99 14:19
IB03555 500 2000 2600 mg/L 03/24/99 09:11
. 1B03793 10 40 3298 mg/L 03/23/99 14:49

Reporting Limit for Perchlorate is 4 mg/L




EQL QUALITY CONTROL DATA

Spike |[Spike Spike

Added {Concentration [Recovery Date Time
Sample ID (mg/L) [(mg/L) QC Limits  |Analyzed |Analyzed
300MB990318-1 <4 <4 03/18/99 13:49
300MB990322-1 <4 <4 03/22/99 20:28
300MB990322-1 <4 <4 03/22/99 11:44
300MB990323-1 <4 <4 03/24/99 10:41
300MLCS990318-1 9.95 10.2 103%| 90% - 110% | 03/18/99 18:36
300MLCS990318-2 9.95 10.6 107%| 90% - 110% | 03/18/99 22:40
300MLCS990322-1 9.95 9.56 96%| 90% - 110% | 03/22/99 19:58
300MLCS990322-2 9.95 9.44 95%( 90% - 110% | 03/24/99 10:11
300MLCS990323-1 48.35 53.2 110%] 90% - 110% | 03/24/99 12:57
300MLFB990318-1 19.6 19.2 98%!| 90% - 110% | 03/18/99 18:25
300MLFB990318-2 19.6 18.1 92%)]90% - 110% | 03/18/99 22:29
300MLFB990322-1 19.6 17.7 90%|90% - 110% | 03/22/99 19:43
300MLFB990322-2 38.4 38 99%) 90% - 110% | 03/24/99 09:56
300MLFB990323-1 38.4 34.5 90%| 90% - 110% | 03/24/99 14:32
300MLPC990318-1 100 109 109%}{ 90% - 110% | 03/18/99 16:07
300MLPC990318-2 100 108.6 109%)90% - 110% | 03/18/99 18:46
300MLPC990318-3 100 108.3 108%)] 90% - 110% | 03/18/99 21:15
300MLPC990322-1 100 98 98%)| 90% - 110% | 03/22/99 11:29
300MLPC990322-2 100 102 102%| 90% - 110% | 03/22/99 16:27
300MLPC990322-3 100 105.2 105% 90% - 110% | 03/22/99 20:13
300MLPC990322-4 100 103.4 103%| 90% - 110% | 03/23/99 13:49
300MLPC990322-5 100 99.4 99%| 90% - 110% | 03/24/99 08:56
300MLPC990323-1 100 103.9 104%| 90% - 110% | 03/24/99 10:26
ACCOMPANYING QC SAMPLE DATA
Sample ID Spike |Reported % QC Limits |Date TIME

Amount |concentration [recovery Analyzed

(ug/l) (ugh)
BLANK 0 0 03/15/99 16:37
IBO5CLO4C 100 98.7 99%| 90% - 110% | 03/15/99 16:49
IBO6CLO4C 100 94.3 94%| 90% - 110% | 03/15/99 17:02




MATRIX SPIKE DATA

Spike |Sample Matrix Spike  [Matrix

Added (Concen. Concentration |Spike Date Time
Sample 1D (ug/l) |(ug/L) (ug/L) Recovery|QC Limits  |Analyzed|Analyzed
iBO3515MS 19600 630 18500 91% |75%-125% [03/22/99| 16:12
IBO3515MS 19600 630 19090 94% |75%-125% (03/18/98| 15:56
1B03524MS 19600 0 17890 91% |75%-125% |03/22/99| 19:28
IB03524MS 19600 0 18950 97% |75%-125% |03/18/99| 18:14
IB0O3535MS 19600 284 19973 100% |75%-125% 103/22/99] 23:30
IBO3535MS 19600 284 18490 93% |75%-125% [03/18/99| 21:04
IBO3555MS 19200f 2600 18320 82% {75%-125% [03/24/99| 09:41
1BO3555MS 19600 0 18940 97% {75%-125% |03/18/99! 22:18

300MLPC...: Laboratory Performance Check sample performed to verify that the calibration curve is still valid.
300MLFB...: Laboratory Fortified Blank sample performed to verify recovery of analyte as it is taken through the system.

300MLCS...: Laboratory Control Sample performed to verify system operation. Sample is prepared using a stock standard other than the
standard used to prepare the calibration curve.

...MS or ... MSD: Analytical samples spiked with analyte to determine matrix effect on analysis.




C* Del I\/Q\nalytxcal
2852 Alton Ave., CA 22508 (849) 2¢1-1022

1014 £. Cooley Dr., Sulta A, Cotton, CA 42324 (908) 3704887
1652 Shetman Way, Sulte C-11, Van Nuys, CA 81408 ($18) 7791844

FAX (949) 2611224

FAX {809) 370-1046

FAX (018} 779-1843

To: United "?ncic%\es Chemica) Dyskems
CHAIN OF CUSTODY FORM Aln« ®il)

Prad

o
"D

Page ‘

2465 W 121h SL, Sulte 1, Tempe, AZ 85281 (802) 9688272 FAX (802) 968-1334

3434 Chesapeake Dr., Sults 805, San Disgo, CA 92123 (618) S05-9598  FAX (619) S05-9889

lient Name/Address Project/PO Number: Analysis Required

24 Technology Drive 43-246 O

vine , CA Y9761 € Loctheed + U’TUF: 3/z<

Project Manager: Phone Number: 8 [ l

Richard Scotd faa)9z1-0236 | S
Sampler: Fax Number: %

Sample Sample| Container} #of Sampling | Preservatives | (V]
Description Matrix { Type { Cont. | Date/Time : - Special Instructions

Po-ol /1Bbasl & Boil T Gless| 1 |zf24]aq 75 *% exhoct

P3-07 /IB03513 \ ~ 1

PS-0% /IB03514

\

AN
\

P5-64-/ LBO3SIS

505 /IB035! L

ps-06 /IR03517

ps03 [TB035/8

Ds-0% /7803579

Ps-09 /TB03520

Ps-10 /T80352]

Ps-1\ ) TR0s522.

P5-12. /1803523

Po-13 IR0z 524

&4 /3803525 N

< V4

Relinquished By: Dale Received by: —_— Date [Time: Turnaround Time:  (Check)
W/ // [/ 9 7%{ - '—'X 67// same day 72 hours __
Relinquished By: Date /Time: Received by: Date /Time: 24 hours 5 days
48 hours normal
Relinquished By: Date fTime: Received in Lab by: Date /Time: Sample Integrity: (Check)
JA24 2 3/3 /7? intact __ ¢+~ on ice

Nole: By relinquishing samples to Del Mar Analytical, client agrees to pay for the serﬁces requested on this chain of custody form and any addmonal ana!yses performed on this project. Payment for services ig
due within 3C*days from the date of invoice. Sample(s) will be disposed of afier 30 days.




" Del ,l\.i\nalytical
2852 Alion’ , A 2608 (943} 281-3022

4014 £, Cooley Dr., Sulte A, Colton, CA 92324 (909) 3704887
16525 Sherman Way, Sulte C-11, Van Nuys, CA 91408 (818) T79-1844

FAX (943} 2811220
FAX (909) 370-1046
FAX (818) 7791843

C Rk "

e e oy CHAIN OF CUSTODY FORM page L ol D
a@%aénlh\ddress: Project/PO Number: Analysis Required
21 Tecnndegyy PAYE A%-346 N
_Teutne, CRGop1 ¢ P}D&Lber_d = HIT op 3/2,4
Project Manager: one Number: el
Richard Scotd [442) 0274336 | S
Sampler: Fax Number: {3
: - - pet
Sample Sample | Container| # of Sampling | Preservatives 9)
Description Matrix | Type Cont. | Date/Time A Special Instructions
P15 | 3p0as2Cisoil Gt 1 [2)34)ag X . exdach
PS-1L [IBe357F VoA
Ps-13 [2B0352%
'B-1% /[TB05529 ,l
P19 | TR6353 0
Ps2D/) 380353 /
ps-2) | 3B02532
Ps22] 3803533 |
527 3B03534- |
Ps-24 [1et3525 [
P25 3863526 |
PS26 [1Rp3m24 |
95-27/ TBUBSE [ 1] /
15-2% /3p03 v |\ Y ,
Relinquished By: Date /Time; eceive . Date /Time: urnaround Time: heck
; ' 5/;//4 9 " dby*F*ea’ - 5& // :ame day dj______ ¢ 7,2 hours
Relinquished By: Date /Tifne: ¢ Received by: Date (Time:” 24 hours 5 days
48 hours normal
Relinquished By: Date /Time: Received in Lab by: Date /Time: Sample Integrity:  {Check}

Note: By relinquishing samples to Del Mar Analytical, client agrees fo pay for the services requeéted on this chain of custody form and any additional analyses performed on this project. Payiueni ior seivicesi,
due within 30*days from the date of invoice. Sample(s) will be disposed of after 30 days.




= Del nalytical o
(? zusu%umyfunm4m FAX (048] 281-1228 ”lO . ‘ ! ‘7[

4034 £, Cooley Dr,, Sutta A, Colton, CA 92324 {809) 3704887  FAX (209) 370-1048
-
of ;

16525 Sherman Way, Sulte C-11, Van Nuys, CA 51408 (B1B)775-1844  FAX (318) 7791843
541 Cheapat O, S o, S g, A THES (410590 AR (1) CHAIN OF CUSTODY FORM Page _
Client NamelAdzEess: Project/PO Number: Analysis Required

Z\’Yec}nno\b Trive ag24 6
Swirne QC\A au\% Loc:\/.e,ecL KX-"X: CKJN'O\Ur

Project Manager: Phone Number:
ichard, ottt
Sampler: Fax Number:
; Sample Sample | Container{ # of Sampling Preservatives
| Description Matrix Type Cont. Date/Time Special Instructions

Ps-29] Tewees] |SF [ A [2pa191 W1 up 72
P-30) IBOIS5Z NN

P31 [ TR03553 ) )
P32 [3moxsnd| | | /
P9-33 [ TBO3555 [ J - 4
ps-24 [ IR0 || 2/18]a9* K B/Toup3lIg
Blonw M| | -
LeS]  100ppb ]
LesZ 100 ppb d 1y

e~
2=

et E N\ A
Relinquished By: ate /Time: Received by: Date /T-me Turnaround Time:  (Check) T
M 5////4 q } €(Z 3/// same day _ 72 hours ___

Relinquished By: YA/ DatefTinfe: Received by: Date (Time: 24 hours ___ 5 days
48 hours _ normal
Relinquished By: Date /Time: Received in Lab by: Date /Time: Sample Integrity:  {Check) .
. intact _____ on ice ’

Note: By relinquishing samples to Del Mar Analytical, client agrees to pay for the services requested on this chain of custody form and any additional analyses performed on this project. Payment for services is
dve within 30*days from the date of invoice. Sample(s) will be disposed of after 30 days.




APPENDIX A.4
MONTGOMERY WATSON LABORATORIES

TRC




@ MONTGOMERY WATSON LABORATORIES

\ " a Division of Montgomery Watson Amaricas, Inc.
- 555 East Walnut Straet
Pasadana, California 91101
Tel: 626 568 6400 Fax; 626 568 6324
1800566 LABS (1 800 566 5227)

Laboratory Report

for

AWWARF Perchlorate Project
MW/PAS 2

Pasadena , CA 91101

Attention: Andy Eaton
Fax: 626-568-6324

AD, Andy Eaton

e

Report#:
CLO4

52565




®

MONTGOMERY WATSON LABORATORIES
a Division of Montgomery Watson Amaericas, Inc.

555 East Walnut Street

Pasadena, California 91101

Te!:626 568 6400 Fax: 626 568 6324

1800566 LABS {1800 566 5227)

AWWARF Perchlorate Project
Andy Eaton

Samples Received
12-mar-1999 13:37:03

Laboratory

Report
#52565

MW/PAS 2
Pasadena , CA 91101
Prepared Analyzed QC Batch# Method Analyte Regult Units MDL Dilution

PS-01/IB03512 EXTRACT (990312323) Sampled on 02/24/99

03/18/9% 93708 ( MOD/EPA 300 ) Perchlorate 530000 ug/l 40000 10000
PS-02/IB03513 EXTRACT (990312324) Sampled on 02/24/99

03/18/99 93708 ( MOD/EPA 300 ) Perchlorate 310000 ug/1 16000 4000
PS-03/IB03514 EXTRACT (990312325) Sampled on 02/24/99

03/18/99 93708 ( MOD/EPA 300 } Perchlorate 940000 ug/1l 40000 10000
PS-04/IB03515 EXTRACT (990312326) Sampled on 02/24/99

03/18/99 33708 { MOD/EPA 300 } Parchlorate 800000 ug/l 40000 10000

‘-05/IB03516 EXTRACT (990312327) Sampled on 02/24/99

03/18/99 93708 { MOD/EPA 300 ) Perchlorate 620000 ug/l 40000 10000
PS-06/IB03517 EXTRACT (990312328) Sampled on 02/24/99

03/18/99 83708 { MOD/EPA 300 ) Perchlorata 300000 ug/1l 40000 10000
PS-~07/IB03518 EXTRACT (990312329) Sampled on 02/24/99

03/18/99 93708 ( MOD/EPA 300 )} Perchloratae 500000 ug/l 40000 10000
PS-08/IB03519 EXTRACT (990312330) Sampled on 02/24/99

04/02/99 94668 { MOD/EPA 300 )} Perchlorate 97000 ug/l 4800 1200
PS-09/IB03520 EXTRACT (990312331) Sampled on 02/24/99

03/18/99 93708 { MOD/EPA 300 ) Perchlorate 430000 ug/l 40000 10000

Page 1




@ MONTGOMERY WATSON LABORATORIES Lagzgif__zry
- a Division of Mont, Watson Americas, [nc.
- 55 East Walout Strset #52565
Pasadens, California 81101
‘ Tal:626 568 6400 Fax: 626 568 6324
1800566 LABS (1800566 5227}
1 AWWARF Perchlorate Project
| (continued)
Prepared Analyzed QC Batch# Method Analyte Result Units MDL Dilution
PS-10/IB03521 EXTRACT (990312332) Sampled on 02/24/99
04/07/99% 94669 { MOD/EPA 300 ) Perchlorate ND ug/l 40 10
PS-11/IB03522 EXTRACT (99%0312333) Sampled on 02/24/99
03/18/99 93708 ( MOD/EPA 300 ) Perchlorate 880000 ug/1 40000 10000
PS-12/IB03523 EXTRACT (990312334) Sampled on 02/24/99
03/18/99 93707 { NOD/EPA 300 ) Perchlorate 53000 ug/1 8000 2000
PS-13/IB03524 EXTRACT (990312335) Sampled on 02/24/99
04/07/99 94669 ( MOD/EPA 300 ) Perchlorate 87) ug/1 20 5
PS-14/IB03525 EXTRACT (990312336) Sampled on 02/24/99
03/18/99 93708 { KOD/EPA 300 ) Perchlorate 900000 ug/1 80000 20000
!8«15/1303526 EXTRACT (990312337) Sampled on 02/24/99
03/18/99 93708 ( MOD/EPA 300 ) Perchlorate ) 610000 ug/l 40000 10000
PS-16/IB03527 EXTRACT (590312338) Sampled on 02/24/99
03/18/99 93708 ( MOD/EPA 200 ) Perchlorata 740000 ug/1 " 40000 10000
PS-17/IB03528 EXTRACT (990312339) Sampled on 02/24/99
04/07/99 94669 ( MOD/EPA 300 ) Perchlorate 220 ug/1 20 5
PS-18/IB03529 EXTRACT (990312340) Sampled on 02/24/99
03/18/99 93707 ( MOD/EPA 300 ) Perchlorate 75000 ug/1 8000 2000
PS-19/IB03530 EXTRACT (990312341) Sampled on 02/24/99
03/18/99 93708 ( MOD/EPA 300 ) Perchlorate 270000 ug/l1 80000 20000




MONTGOMERY WATSON LABORATORIES Laboratory
v + a2 Division of Montgomary Watson Americas, Inc. Report
- 555 East Walnut Straet #52565
Pasadens, California 81101
‘; Tetl:626 568 6400 Fax: 626 568 6324
1800566 LABS (1800 566 5227)
AWWARF Perchlorate Project
(continued)
Prepared Analyzed QC Batch# Méthod Analyte Result Units MDL Dilution
PS-20/IB03531 EXTRACT (990312342) Sampled on 02/24/99
03/18/99 93708 { MOD/EPA 300 ) Perchlorate 480000 ug/1 40000 10000
PS-21/IB03532 EXTRACT (990312343) Sampled on 02/24/99
03/18/99 93708 { MOD/EPA 300 ) Perchlorats 290000 ug/1 40000 10000
PS-22/IB03533 EXTRACT (990312344) Sampled on 02/24/99
03/18/99 93707 ( MOD/EPA 300 ) Perchlorate 140000 ug/l 8000 2000
|
| PS-23/IB03534 EXTRACT (990312345) Sampled on 02/24/99
} 03/18/99 93707 { MOD/EPA 300 ) Perchlorate 34000 ug/l 8000 2000
’ PS-24/IB03535 EXTRACT (990312346) Sampled on 02/24/99
| ’ 03/18/99 93708 ( MOD/EPA 300 ) Perchlorate 220000 ug/1 16000 4000
S-25/IB03536 EXTRACT (990312347) Sampled on 02/24/99
»  03/18/99 93708 ( MOD/EPA 300 ) Parchlorate 400000 ug/1 40000 10000
| PS~26/IB03537 EXTRACT (990312348) Sampled on 02/24/99
} 03/18/99 93708 ( MOD/EPA 300 } Perchlorate 320000 ug/l 40000 10000
l
PS-27/IB03538 EXTRACT (990312349) Sampled on 02/24/99
03/18/99 93708 ( MOD/EPA 300 ) Perchlorate 550000 ug/1 40000 10000
PsS-28/IB03539 EXTRACT (990312350) Sampled on 02/24/99
03/18/99 93708 ( MOD/EPA 300 ) Perchlorate 220000 ug/l 40000 10000
PS-29/IB03551 EXTRACT (990312351) Sampled on 02/24/99
03/18/99 93708 ( NOD/EPA 300 ) Perchlorate 540000 ug/1 40000 10000

Page 3




MONTGOMERY WATSON LABORATORIES Lag°ratzry
- a Division of Montgomery Watson Americas, Inc. epor
ST 555 East Walnut Straat #52565
Pasadana, California 91101
. Te!:626 568 6400 Fax: 626 568 6324
’ 1800566 LABS {1800 566 5227)
?
AWWARF Perchlorate Project
(continued)
Prepared Analyzed QC Batch# Method Analyte Result Units MDL Dilution
PS-30/IB03552 EXTRACT (990312352) Sampled on 02/24/99
03/18/99 93708 { MOD/EPA 300 } Pexchlorate 1400000 ug/1 160000 40000
PS-31/IB03553 EXTRACT (990312353) Sampled on 02/24/99
03/18/99 93708 { MOD/EPA 300 ) Parchlorate 1300000 ug/1l 160000 40000
PS-32/IB03554 EXTRACT (990312354) Sampled on 02/24/99
03/18/99% 93708 { MOD/EPA 300 ) Parchlcrate 610000 ug/1 40000 10000
PS-33/IB03555 EXTRACT (990312355) Sampled on 02/24/99
03/18/99 93708 { MOD/EPA 300 } Parchlorate 740000 ug/l 40000 10000
PS5-34/IB03793 EXTRACT (990312356) Sampled on 02/18/99
03/18/99 93708 ( MOD/EPA 300 ) Perchlorate 2700000 ug/1l 800000 200000
BLANK (990312357) Sampled on 02/24/99 ,
03/18/9% 93707 { MOD/EPA 300 ) Perchlorate ND ug/1 4.0 1
LCS1 100 PPB (990312358) Sampled on 02/24/99
03/18/99 93707 ( MOD/EPA 300 ) Perchlorate 100 ug/1 8.0 2
LCS2 100 PPB (990312359) Sampled on 02/24/99
03/18/99 93707 ( MOD/EPA 300 } Perchlorats 99 ug/l 8.0 2
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MONTGOMERY WATSON LABORATORIES cReP°rz
N - a Division of Montgomary Watsan Americas, Inc. omments

- - 555 East Walnut Streat #52565
' Pasadena, California 91101
Tel: 626 568 6400 Fax: 626 568 6324
) 1800566 LABS (1800566 5227}

(850312332)
CLO4

This sample was pre-treated prior to the analysis.

(990312335)
CLO4

This sample was pre-treated prior to the analysis. The
reported result is reported as an estimate due to reclining
base line. If diluted or pre-treated more sample would
possibly come out with ND with a higher reporting limit.

(950312339)
CLO4

This sample was pretreated prior to the analysis.
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- Laborator
MONTGOMERY WATSON LABORATORIES OC Re orty
~ a Division of Montgomery Watson Americas, Inc. P
- - 555 East Walnut Straet #52565
Pasadana, California 91101
Te1:626 568 6400 Fax: 626 568 6324
1800 566 LABS {1800 566 5227)
AWWARF Perchlorate Project
QC Batch #93707 Perchlorate
Qc Analyte Spiked Recovered Yield (%) Limits (%) RPD (%)
LCcs1 Perchlorate 20.0 19.5 97.5 { 950.00 - 110.00 )
LCS2 Perchlorate 20.0 21.7 108.5 ( 90.00 - 110.00 ) 11
MBLX Perchlorate ND
QC Batch #93708 Perchlorate
Qc Analyte Spiked Racovared Yield (%) Limits (%) RPD (%)
LCS1 Perchlorate 20.0 19 95.0 { 90.00 - 110.00 )
LCS2 Perchlorate 20.0 19.6 98.0 ( 90.00 - 110.00 ) 3.1
MBLK Perchlorate ND
QC Batch #94668 Perchlorate
Qc Analyte Spiked Recovered Yiald (%) Liﬁita (%) RPD (%)
LCS2 Parchlorate 20.0 19.8 99.0 { 90.00 - 110.00 )
Lcs2 Perchlorate 20.0 20.1 100.5 ( 90.00 - 120.00 ) 1.5
MBLK Perchlorate ND
QC Batch #94669 Perchlorate
QC Analyte Spiked Recovered Yield (%) Limits (%) RPD (%)
LCS1 Perchlorate 50.0 46.2 92.4 ( 90,00 - 110.00 )
LCS2 Perchlorate 100 102 102.0 { 90.00 - 110.00 )
MBLK Perchlorate ND

Spikes which exceed Limits and Method Blanks with positive results are highlighted by Underlining.
Criteria for MS and DUP are advisory only and not applicable for ICR monitoring.

[y
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CERTIFICATE OF ANALYSIE

Listing of sample Information and Testing R«s:ested

‘ Monday, March 29, 1999

TESTED FOR Thiokol: DLV
Environmental Monitoring
M/S 301
Thiokol Corp, UT 84322

Paul Hancock

ANALYZED BY Thiokol Environmental Laboratory
Thioko! Corporation
P.O. Box 707 M/S 245
Brigham City, UT 84302-0707
801-863-3732
800-863-8080

Project: Misc. Environmental Testing

Login Number 12200

Lab No Client Number
Test Requested

Received CollectDate/Time

Description Matrix

122001 PS-01/1BO3512 03/15/99 02/24/99 00:00
SOP 302 Perchiorate - lon Chromatography Water

I 12200-2 PS-02/{BO3513 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

l L2200-3 PS-03/{BO3514 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

I L2200-4 PS-04/1BO3515 03/15/99 02/24/98 00:00
SOP 302 Perchlorate - lon Chromatography Water

l 1.2200-5 PS-05/1BO3516 : 03/15/99 02/24/93 00:00
SOP 302 Perchlorate - lon Chromatography Water

[L2200-6  PS-06/1BO3517 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

I L2200-7 PS-07/1B0O3518 03/15/99 02/24/99 00:00
‘ SOP 302 Perchlorate - lon Chromatography Water

I L2200-8 PS-08/ IBO3519 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

[12200.9  PS-09/1B03520 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

[ L2200-10 _PS-10/ 1BO3521 03/15/99 02/24/99 00:00
SOP 361 Perchlorate - lon Chromatography Water

I £2200-11 __PS-11/1B0O3522 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

{12200-12__PS-12/1B03523 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

| 1.2200-13 _PS-13/1B0O3524 03/15/99 02/24/99 00:00
SOP 361 Perchlorate - lon Chromatography Water

{L2200-14 PS-14/1BO3525 03/15/99 02/24/399 00:00
SOP 302 Perchlorate - lon Chromatography Water

{ 1220015 PS-15/1BO3526 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

I 1.2200-16 __ PS-16/1B0O3527 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

{ 1220017 _PS-17/1BO3528 03/15/99 02/24/99 00:00
SOP 361 Perchlorate - lon Chromatography Water

| L2200-18__PS-18/ 1803529 03/15/99 02/24/93 00:00
SOP'302 Perchlorate - fon Chromatography Water

I L2200-19 PS-19/1B03530 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

‘ [L2200-20 _ PS-20/IBO3531 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

I 1220021 PS-21/1BO3532 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - fon Chromatography Water
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{ L2200-22  PS-22/1B03533 03/15/38 02/24/39 00:00
SOP 302 Perchlorate - lon Chromatography Water

| L2200-23 PS-23/1BO3534 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

|L2200-24 PS-24/ 1BO3535 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

| L2200-25 _PS-25/1BO3536 03/15/99 02/24/93 00:00
SOP 302 Perchlorate - lon Chromatography Water

[ 1220026 Ps-26/1803537 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

[ L2200-27 _PS-27/1803538 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

{ L2200-28 _ PS-28/1B03539 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

{ L2200-29 _PS-29/1BO3551 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography  Water

{L2200-30 _PS-30/ IBO3552 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

[ L2200-31 _PS-31/1803553 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

I L2200-32 _PS-32/1BO3554 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

| L2200-33 _PS-33/1B0O3555 03/15/99 02/24/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

LL2200-34 _PS-34/ 1BO3793 03/15/99 02/18/99 00:00
SOP 302 Perchlorate - lon Chromatography Water

[ L2200-35 BLANK 03/15/99
SOP 361 Perchlorate - lon Chromatography Water

[ L2200-36 __LCS1 100PPB 03/15/99
SOP 361 Perchlorate - lon Chromatography Water

[ L2200-37 1 CS2 100PPB : ' 03/15/99
SOP 361 Perchlorate - lon Chromatography Water

Comments:

PS-10, PS-13, PS-17, PS-35, PS-36, and PS-37: These samples were analyzed using a more sensitive
method. Their results ere reported in Micrograms/Liter rather than Milligrams/Liter.
PS-10, PS-13, and PS-17: These samples were diluted to remove interfering matrix effects.

PS-36 and PS-37: These samples were diluted to bring their value within the calibration range of the
method used.

Certified By A zt9faq
Jaﬁfés M. Anderson, QC Officer " Date

This certifies that the following samples were analyzed using good laboratory practices to show the following results:
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Listing of Results by Sample

| sample ip: Ps-01/1803512

Lab ID: L2200-1

Collect Date: 02/24/99 00:00 |

Dil.

Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 471 mg/ 15 75 100 SOP 302 CWS 03/19/99 16:01
lSampIe ID: PS-02/1BO3513 Lab ID: 1L2200-2 Collect Date: 02/24/39 00:00 I
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 324 mgft 15 75 100 SOP 302 CWS 03/19/99 16:15
I Sample ID: PS-03/1BO3514 Lab ID: L2200-3 Collect Date: 02/24/99 00:00 I
- Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 886 mgh 15 75 100 SOP 302 CWS 03/19/99 16:29
| sample 1D: Ps-04/1803515 Lab ID: L2200-4 Collect Date: 02/24/99 00:00 |
Dil.
Test Parameter Result  Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 766 mgfl 15 75 100 SOP 302 CWS 03/19/99 16:43
| sampte 1D: Ps-0s/1803516 Lab ID: L2200-5 Collect Date: 02/24/99 00:00 |
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 636 mg/t 15 75 100 SOP 302 CWS 03/19/99 16:57
ISample ID: PS-06/1B0O3517 Lab ID: L2200-6 Collect Date: 02/24/99 00:00 l
Dil.
Test Parameter Result Units DL EQL Factor Method Analyst Test Date
PERCHLORATE 309 mg/l 15 75 100 SOP 302 CWS 03/19/99 17:11
I Sample ID: PS-07/1BO3518 Lab ID: L2200-7 Collect Date: 02/24/99 00:00 |
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 492 mgh 15 75 100 SOP 302 CWS 03/19/99 17:25
l Sample ID: PS-08/1BO3519 Lab ID: L2200-8 Collect Date: 02/24/99 00:00 l
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 101 mgfl 3 i5 20 SOP 302 CWS 03/19/99 18:21
| Sample ID: PS-09/1B03520 Lab ID: L2200-9 Collect Date: 02/24/99 00.00 l
Dil.
Test Parameter Resuit Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 438 mghl 15 75 100 SOP 302 CWS 03/19/99 18:35
| sampte ID: Ps-10/1B03521 Lab ID: L2200-10 Collect Date: 02/24/99 00:00 |
Dil.
TYest Parameter esult Units MDL. EQL Factor Method Analyst Test Date
PERCHLORATE U ugfl 300 1000 100 SOP 361 CWS 03/26/99 14:23
|sampie 1D: Ps-11/1803522 Lab ID: L2200-11 Collect Date: 02/24/99 00:00 |
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 829 mgl 15 75 100 SOP 302 CWS 03/19/99 19:03
Isampte 10: Ps-12/1B03523 Lab ID: L2200-12 Collect Date: 02/24/29 00:00 |
Dil.
TYest Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 58 mgh 3 15 20 SOP 302 CWS 03/19/99 19:17
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I Sample ID: PS-13/1B03524

Lab ID: L2200-13

Collect Date: 02/24/99 00:00 |

Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 962 ug/l 300 1000 100 SOP 361 CWS  03/26/99 15:05
I Sample ID: PS-14/iBO3525 Lab ID: L2200-14 Collect Date: 02/24/39 00:00 I
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 992 mgfl 15 75 100 SOP 302 CWS 03/19/99 19:45
l Sample ID: PS-15/1BO3526 Lab ID: 1.220G-15 Collect Date: 02/24/99 OO:OOJ
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 608 mgfl 15 75 100 SOP 302 CWS 03/19/99 19:59
| sampte ID: Ps-16/1803527 Lab ID: L2200-16 Collect Date: 02/24/99 00:00 |
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 721 mgil 15 75 100 SOP 302 CWS 03/19/99 20:13
| sample ID: Ps-17/1803528 Lab ID: L2200-17 Collect Date: 02/24/99 00:00 |
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE U ugfl 300 1000 100 SOP 361 CWS  03/26/99 15:46
| sample 1D: Ps-18/1803529 Lab ID: L2200-18 Collect Date: 02/24/99 00:00 |
Dil.
Test Parameter Result  Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 69 mgh 3 15 20 SOP 302 CWS 03/19/99 21:22
l Sample ID: PS-19/1BO3530 Lab ID: L2200-18 Collect Date: 02/24/99 00:00 | '
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 266 mgfl 15 75 100 SOP 302 CWS 03/19/98 21.36
I Sample ID: PS-20/1BO3531 Lab ID: L2200-20 Collect Date: 02/24/89 00:00 |
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 556 mg/l 15 75 100 SOP 302 CWS 03/19/99 21:50
|Sample ID: PS-21/1BO3532 Lab ID: L2200-21 Collect Date: 02/24/99 00:00 I
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 300 mg/l 15 75 100 SOP 302 CWS 03/19/99 22:04
| sample ID: Ps-22/ 1803533 Lab ID: L2200-22 Collect Date: 02/24/99 00:00 |
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 153 mgh 3 15 20 SOP 302 CWS  03/19/99 22:18
I Sample ID: PS-23/1B0O3534 Lab 1D: L2200-23 Collect Date: 02/24/99 00:00 I
: Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 43 mgh 3 15 20 SOP 302 CWS 03/19/99 22:32
|Sample ID: PS-24/1B0O3535 Lab ID: L2200-24 Collect Date: 02/24/99 00:00 ]
: Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 2438 mgh 15 75 100 SOP 302 CWS 03/19/99 22:46
I Sample ID: PS-25/1B0O3536 Lab ID: L2200-25 Collect Date: 02/24/99 00:00 l
Dil.
Yest Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 431 mg/i 185 ‘75 100 SOP 202 CWS  03/19/99 23:00
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lSampIe 1D: PS-26/1BO3537

Lab iD: L2200-26

Collect Date: 02/24/99 00:00 |

Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 316 mgfl 15 75 100 SOP 302 CWS 03/19/99 23:14
| sample ID: Ps-27/1B03538 Lab ID: L2200-27 Collect Date: 02/24/99 00:00 |
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 645 mah 15 75 100 SOP 302 CWS  03/20/99 12:10
| Sample ID: PS-28/1BO3539 Lab ID: L2200-28 Collect Date: 02/24/99 00:00 I
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 249 mgi 15 75 100 SOP 302 CWS 03720199 12:24
| sample ID: PS-20/ 1803551 Lab ID: L2200-29 Collect Date: 02/24/99 00:00 |
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE £42 mgf 15 75 100 SOP 302 CWS 03/20/99 12:38
ISample iD: PS-30/1B0O3552 Lab ID: L2200-30 Collect Date: 02/24/99 00:00 J
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 1640 mgh 15 75 100 SOP 302 CWS  03/20/99 12:52
| sample ID: PS-31/1B0O3553 Lab ID: L2200-31 Collect Date: 02/24/99 00:00 |
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 1510 mg/l 15 75 100 SOP 302 CWS  03/20/998 01:.06
| sampte ID: PS-32/1BO3554 " Lab ID: 12200-32 Collect Date: 02/24/9900:00 |
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 556 mg/t 15 75 100 SOP 302 CWS 03/20/99 02:02
l Sample ID: PS-33/1BO3555 Lab 1D: L2200-33 Collect Date: 02/24/99 00:00 |
Dil.
Test Parameter Result Units DL EQL Factor Method Analyst Test Date
PERCHLORATE 787 mght 15 75 100 SOP 302 CWS 03/20/99 02:16
I Sample ID: PS-34/1BO3793 Lab ID: L2200-34 Collect Date: 02/18/99 00:00 I
' , Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 3080 mgi 15 75 100 SOP 302 CWS  03/20/99 02:30
I Sample ID: BLANK Lab ID: L2200-35 Collect Date: |
. Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE U ugl 3 10 1 SOP 361 CWS 03/26/99 16:42
|Sample ID: LCS1 100PPB Lab ID: L2200-36 Collect Date: |
Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 94 ugh 6 20 2 SOP 361 CWS 03/26/99 16:56
|Sample ID: LCS2 100PPB Lab ID: L2200-37 Collect Date: I
: Dil.
Test Parameter Result Units MDL EQL Factor Method Analyst Test Date
PERCHLORATE 97 ugfl 6 20 2 SOP 361 CWS 03/26/99 17:10

AN
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Data Reporting Qualifiers

U Indicates compound was analyzed for and was not detected, or the compound was detected but was
below the MDL.

B Gas Chromatography and Mass Spectral Data Flag. This flag is used when an analyte is found in
the blank as well as the sample

J  Gas Chromatography and Mass Spectral Data Flag. Indicates an estimated value. This flag is used
either when estimating a concentration for tentatively identified compounds or when the data
indicated the presence of a compound that meets the identification criteria but the result is less than
the EQL (e.g. 3 J with an EQL of 10)

MDL Method Detection Limit: The minimum concentration of a substance that can be confidently
measured and reported. The laboratory has demonstrated that the MDL can be achieved in
a laboratory reagent blank, but does not guarentee it can be achieved in all sample matrices.
The MDL is approximately three times the signal noise level.

EQL Estimated Quantitation Limit: The EQL generally is 5 to 10 times the MDL. For many
analytes the EQL is selected as the value of the lowest standard in the calibration curve.

Dil. Factor Dilution Factor: The prepared smple was diluted by this factor because the sample was

too concentrated or due to other interferences in the sample matrix. Any dilution factor
causes an appropriate increase in the MDL and EQL.
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g€» D(’Iar/\nalytical

2852 Alton Ave,, Irvine, CA 92608 (949) 261-1022
1014 E. Cooley Dr., Sulta A, Coton, CA 92324 (809} 370-4887

FAX (949) 261-1228
FAX {909) 370-1048

To: TL’OLO\ P;D?U\ﬁim é)foog

L 27414711

| ESIATTEGELE GEEE GHAIN OF CUSTODY FORM Athn - Taol Haniel re d 4P
Cli‘e_r_\{. Némc‘elAddress: Project/PO Nun-1ber; Analysis Required
24 Technology Drive a3-24L QU . =24
Jwine | A Y761 € P}l‘.,ogr.b\r\eed + H/TU(]' ﬁ
Project Manager: one Number:
Richard Scott 0a0)4z7-0236 | S
. |Sampler: Fax Number: —é
Df:cr:s::)n shj;ar:t‘g)l(e Cc;'_‘;:i:‘e' C#o?\:. g:t':fpfl ::i Preseaties (A\)- Special Instructions
Po-ot J1Bb2si & o\ Glss| 1 |2j24)aq Pas % extroct
Ps-0z. /1803513 \ ~ \
Ps-6% /aB03514 \ ‘1
Ps-64- /1803515
505 /18035 L iy

pS-06 /IB03517

psot /TB035/8

Ps-0% /1803519

P50 /TB03520

Ps-10 /TE0352)

Ps-1\ /T805522.

PS-12 /7803523

Ps-13 ) ZBp3524

-4 /7802525

R

v

Z//S5799 4100

Relinquished By: Date /Time: Received by: - Date /Time: Turnaround Time:  {Check)
X 4 5, ///4 (/ E—Té(’/ - )( -~ 3////4 9 same day _ 72 hours _ _
Retlinquished By: M Dhte fTime: Reesd] Date /Time: _ ' ’ 24 hours § days
o)
/ C‘& 3 // Z/g7 %/,%(j 48 hours normal
Relin isheg By: K . Date /Time: Receive r}a} by: Date /Time: Sample Integrity:  {Check}
E‘/ '{7/{ / ' 2k M M%//I:M 3//.9%7 ﬂ%’ ¢?] intact on ice

Note: By relinquishing samples to Del Mar Analytical, clierit agrees to pay for the sefvices requEsted o

due within 30*days from the date of invoice. Sample(s) will be disposed of after 30 davs,

n/'lﬁfs chain of custody form afd any additional analyses performed on this project. Payment for sevices is




("‘ [ )e‘ﬂr/\nalyu(,dl

2852 Afton Ave., frvine, CA 92806 (349) 2811022  FAR {849} 2841224
1014 E. Cooley Dr., Sulta A, Coltonr, CA $2324 (909} 3704367 FAX (809) 370-1048

4 16525 Sherman Way, Sulte C-11, Van Nuys, CA 81408 (818) 7781844 FAX (818) T79-1849

2465 W 12th 81, Sulte 1, Tempe, A2 §5201 (802) 9684272 FAX {802) 968-1338
0484 Chasapeake Dr., Sulls 805, San Diego, CA 92121 (813) 505-3508  FAX [519) 5089649

-‘Lol Lwl EfL7lz

CHAIN OF CUSTODY FORM

L2203
Page _Z__:_ of _5__

Client Name/Address:

Project/PO Number:

4 exdiact

P5-15 | aB03526{0il

PS-10 /1863527

Ja 2)24]44
) \ N

Analysis Required
Z\T\"Eé%nnol Pnve q%' 344 9 nalysis Require
Tyine, CA o1 | Loteed < HfT op 324
Project Manager: ] Phone Number: N ¢
Richard Scotd @) 127 -932¢ | S
Sampler: Fax Number: ;
&
Sample Sample| Container| # of Sampling Preservatives 9J
Description Matrix Type Cont. | Date/Time (o Special Instructions
]
I

ps-13_[1B0352%

&-1% [IB05529

A
|

519 | TR6353 0

Ps2D) 380353 /

ps-2)/ 3803532

P22/ 1803533

7523 | 3803534

Ps-24 [1ee2525

Ps-25 13863530

PS-26 /1227

PS-21 /3862538

/

152% /TB03n3a N

Y |\

Y

ate [Time; Received by:

3l /4 9

Date /Time: Turnaround Time:

Féél CJY «5/////// sameday

Relinquished By: /
Relinquished By: %

Date n’me 4 Received-py: Date /Time: 24 hours o
ﬁ/&éﬁjjé 3//2—/ j / é’co )(f'S 48 hours

Relin

Ww/cé/%a/

Date /Time:

S-/5:99_ D

Recelved m Lab by: Date /Time:

// '(/&/ ;/g/?f O intact _____

Sample Integrity:

Nole: By felinquishing samplés to Del Mar Analylical, client agrees to pay for ihe sEnm:es requesle(f on thig chain of cusiody form arid any addilional analyses performed on this project. Payment for senices is

due within 30°days from the date of invoice. Sample(s) will be disposed of after 30 days.




«’ D().dr/\l alytical

2852 Aftan Ave., lrvine, CA 82808 (343) 261-1022

10N E, Cooley Dr., Suhe A, Colton, CA §2324 (909) 3704887

' 18525 Sharman Way, Suite C-11, Van Nuys, CA 81408 (018) 778-1844
' 2455 W 12th 51, Sulte 1, Tempe, A2 85281 (§02) 9880272
$484 Chasapeake Dr., Sulte 803, San Diego, CA 92123 (819) 5059598

p—t

]

BAX {sd9] 24 )-t228 lO .
FAX (03] 370-1044
FAX (818) T79-1843
FAX (802) 968-1338

FAX (818) 503968

@ Thioke| LWE EUTIZ
L7

CHAIN OF CUSTODY FORM

14753
S 3

Page

Client Name/Adzfess:

2| Technoloqy Trive
Swie, CA 9261%

Project/PO Number:

a824 6
L.oc‘,lé_e,e(l

Analysis Required

Project Manager:

Cichard oot 4+

Phone Number:

&

—

?\m')@ extrac

Sampler: Fax Number:
Sample Sample | Container| # of Sampling Preservatives
Description Matrix Type Cont. Date/Time Special Instructions
Po-29] TRWBEs) |OF |Glasg] 1 | 24191 W1 up =724
Ps-20) IBRL3S5Z . N

Ps-21 [ 3R0I553

p>-32[3R03554 | [

T
|

P5-23 | 1803555 | |

]
/
1

N

po-2A [abozaan |V |4 | || Zfi]aq* K h/TupBig|
Blank Taske| |
L0S1 100pph L |
| LCS2 [00ppb 4 1
Relinquished B — YT e q
elinquished By: ate /Time: Received by: Date /Time: Turnaround Time:  {Check)
%J 5 ///(//7 . FFC}# — e)( 3////4(/ sameday 72 hours
Relinquished By: Date fTime: ’ % td " Date /Time: ! 24 hours 5 days
,t\ - — ﬁ/d/zl 3/}2/?7 /J/;B’S 48 hours normal
5 iofuish ' ate /Time: Received i L;b‘by: Da_ti [Time: 7 ‘ Sample Integrity:  {Check)
ek 2501 a5 /LS o 50 B | onice ___

due within 30vdays from thé date of invoice. Sample(s) will be disposed of after 30 days.

Note: By relinquishing samgles to Del Mar Analytical, client agrees to pay for the sérvites requEsied on {his chain of cusfody form and any additional analyses performed on this project. Payweniin seivices is




APPENDIX A.6
AIR FORCE RESEARCH LABORATORY

TRC




|

‘ Perchlorate Sequence 041499a
Method  eg401.0mI35mmoh-tds-ap
1000 ulL

Conc

(ppb) Area RT]
Std 5.0 10688 17.25
Std 5.0 . 9151 17.32 MDL Calculations -
Std 5.0 9143 17.32
Std 5.0 9556 17.38
Std . 5.0 9935 17.17 concentration (ppb) 5
Std 50 9874 17.17 Average 9727
Std 5.0 9835 17.17 Standard Deviation 462
Std 5.0 9635 17.17 %CV 5%
Std 10.0 16415 17.40# Student t-test (df = 7) 2.998
Std 10.0 16712 17.28
Std 10.0 17609 17.17 MDL (ppb) 0.71
Std 25.0 47817 17.32 LRL (ppb) 2.1
Std 25.0 46827 17.38 URL (ppb) 500
Std 50.0 100957 17.25
Std 100.0 217589 17.20
Std 100.0 208748 17.43
Sid 200.0 © 444062 17.10
Std 500.0 1046409 17.03
Std 500.0 1055535 17.03
Std 500.0 1055124 16.97




Fertilizer Extracts Y= 21103 X
Adjusted Adjusted  Adjusted

Diluted For Dilution 25 ppb For Dilution “or Dilution
Samples Area Conc,  Dilution mg/L Spike Duplicate LRL/D URL/D
ug/L RT Count (ppb) Factor (ppm) Recovery % Recovery (ppm) (ppm)
LCS1 133 208776 98.93 1 0.099 0.002 0.5
LCS2 13.3 206792 97.99 I 0.098 0.002 0.5
psl, 5000 17.1 201810 95.63 5000 478.2 Il 2500
ps2, 2500 17.1 259763 123.09 2500 307.7 5 1250,
ps3, 10000 17.2 162037 76.78 10000 767.8 21 5000
ps4, 5000 17.3 291546 138.15 5000 690.8 Il 2500
psS, 5000 17.4 291128 137.96 5000 689.8 i1 2500
psS, 5000, sp25ppb 174 339967 161.10 5000 712.9 93% 11 2500
ps6, 5000 17.4 132036 62.57 5000 312.8 11 2500
ps6, 5000, dup 17.5 126539 59.96 5000 299.8 96% 11 2500
ps7, 5000 174 184404 87.38 5000 436.9 11 2500
ps8, 5000 17.4 33911 16.07 5000 80.3 11 2500
ps9, 5000 174 170872 80.97 5000 404.9 11 2500
ps10, Undiluted 13.2 Interference Interference 1 Interference 0 1
psll, 5000 17.5 298312 141.36 5000 706.8 11 2500
ps12, 500 17.5 221964 105.18 500 52.6 1 250
ps13, Undiluted 13.2 Interference Interference 1 Interference 0 1
ps14, 5000 17.5 291032 13791 5000 689.6 11 2500
psl15, 5000 17.5 197232 93.46 5000 467.3 11 2500
ps1S, 5000, sp25ppb 17.1 251038 118.96 5000 492.8 102% i1 2500
ps16, 5000 17.6 261414 123.88 5000 619.4 11 2500
ps16, 5000, dup 17.1 263542 124.88 5000 624.4 101% 11 2500
ps17, Undiluted 17.6 Interference Interference 5000 Interference 11 2500
ps18, 500 17.5 381612 180.83 560 90.4 1 250,
ps19, 5000 174 86661 41.07 5000 205.3 i1 2500
ps20, 5000 17.3 299576 141.96 5000 709.8 11 2500
ps21, 5000 17.1 100300 47.53 5000 237.6 1 2500
ps22, 1000 17.1 420941 199.47 1000 199.5 2 500
ps23, 1000 17.1 108413 51.37 1000 514 2 500
ps24, 5000 17.1 106784 50.60 5000 253.0 i1 2500
ps25, 5000 17.1 157284 74.53 5000 3727 11 2500
ps25, 5000, sp25ppb 17.0 210290 99.65 5000 397.8 100% 11 2500
ps26, 5000 17.1 119622 56.68 5000 2834 11 2500
ps26, 5000, dup 17.0 117618 55.74 5000 278.7 98 % Il 2500
ps27, 5000 17.1 263617 124.92 5000 624.6 11 2500
ps28, 5000 17.1 132305 62.69 5000 3135 11 2500
ps29, 5000 17.1 193132 91.52 5000 457.6 11 2500
ps30, 10000 17.1 288029 136.49 10000 1364.9 21 5000
ps31, 10000 17.0 247936 117.49 10000 1174.9 21 5000
ps32, 5000 17.0 247408 117.24 5000 586.2 i1 2500
ps33, 5000 17.0 303946 144.03 5000 720.1 11 2500
ps34, 25000 17.0 220549 104.51 25000 2612.8 53 12500




Fertilizers

Calculated based on adding 1 g of fertilizer sample to 10 mL of water

Extract

Concentration Extract Amount Amount Conc.
Samples mg/L Volume ClO4- Fertilizer (g’kg) WUWt%

ug/L (ppm) L) (mg) (kg) (ppt)
psl, 5000 478.2 0.0t 4.782 0.001 4.78 0.48%
ps2, 2500 307.7 0.01 3.077 0.001 3.08 0.31%
ps3, 10000 767.8 0.01 7.678 0.001 7.68 0.77%
ps4, 5000 690.8 0.01 6.908 0.001 6.91 0.69%
ps5, 5000 689.8 0.01 6.898 0.001 6.90 0.69%
ps6, 5000 312.8 0.01 3.128 0.001 313 0.31%
ps7,5000 - 436.9 0.01 4.369 0.001 437 0.44%
ps8, 5000 80.3 0.01 0.803 0.001 0.80 0.08%
ps9, 5000 404.9 0.0t 4.049 0.001 4.05 0.40%
ps10, Undiluted ND 0.01 Interference 0.001 Interference Interference
psll, 5000 706.8 0.01 7.068 0.001 7.07 0.71%
psl2, 500 52.6 0.01 0.526 0.001 0.53 0.05%
ps13, Undiluted ND 0.01 Interference 0.001 Interference Interference
psl4, 5000 689.6 0.01 6.896 0.001 6.90 0.69 %
psl15, 5000 467.3 0.01 4.673 0.001 4.67 0.47%
psl6, 5000 619.4 0.01 6.194 0.001 6.19 0.62%
psl7, Undiluted ND 0.01 Interference 0.001 Interference Interference
ps18, 500 90.4 0.01 0.904 0.001 0.90 0.09%
ps19, 5000 205.3 0.01 2.053 0.001 2.05 0.21%
ps20, 5000 709.8 0.01 7.098 0.001 7.10 0.71%
ps21, 5000 237.6 0.01 2.376 0.001 2.38 0.24%
ps22, 1000 199.5 0.01 1.995 0.001 1.99 0.20%
ps23, 1000 514 0.01 0514 0.001 0.51 0.05%
ps24, 5000 253.0 0.01 2.530 0.001 2.53 0.25%
ps25, 5000 3727 0.01 3.727 0.001 3.73 0.37%
ps26, 5000 283.4 0.01 2.834 0.001 2.83 0.28%
ps27, 5000 624.6 0.01 6.246 0.001 6.25 0.62%
ps28, 5000 3135 0.01 3.135 0.001 3.13 0.31%
ps29, 5000 457.6 0.01 4.576 0.001 4.58 0.46%
ps30, 10000 1364.9 0.01 13.649 0.001 13.65 1.36%
ps31, 10000 1174.9 0.01 11.749 0.001 11.75 1.17%
ps32, 5000 586.2 0.01 5.862 0.001 5.86 0.59%
ps33, 5000 720.1 0.01 7.201 0.001 7.20 0.72%
ps34, 25000 2612.8 0.0t 26.128 0.001 26.13 2.61%
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CHEMICAL TESTING SERVICE
23441 GOLDEN SPRINGS
DIAMOND BAR, CA 91765

909-860-4100

Richard Scott April 18, 1999
TRC Environmental Solutions Inc

21 Technology Drive

Irvine, CA 92618

LABORATORY REPORT
PERCHLORATE TITRATION RESULTS

Please find attached Tables 1 which summarizes the the
results of the Triphenylstilbonium tritration for the
perchlorate ion. Table 2 provides a summary of the ion-
selective electrode analyses of the fertilizer samples
conducted during the sample extraction process. . A summary
of the methods of analysis used in the studies is provided
below. These methods are not state approved laboratory
methods, and have been conducted to provide additional
information on potential perchlorate interferences during
Ion-Chromatograpy, and as a confirmatory analysis of Ion-
chromatography results

EXTRACTION METHODOLOGY

A 10 gram sample of the extract was diluted into 50 ml of
distilled water and adsorbed onto 25 grams of Dowex 1

resin (Boyd, 1968) The column was eluted with 100 ml of
potassium bicarbonate solution (0.01 M) to remove nitrates,
chloride, chlorite and chlorate ions. The wash solutions
were monitored using a perchlorate selective electrode
(Orion,Model 938101), to determine if a portion of the
perchlorate eluted in the rinse. The extraction column was
then rinsed with 75 mls of sodium fluoroborate solution
(0.05 M ) and the rinsed collected. The column was then
rinsed with an additional 25 ml of sodium fluoroborate
solution which was added to the previous eluate. The sodium
fluoroborate solution was then analyzed using the perchlorate
selective electrode. To determine the efficiency of the
extraction process, various control samples and duplicate
samples were also extracted and analyzed.




‘ : ANALYTICAL METHODOLOGY

The extracts produced above were analyzed using the
Triphenylstilbonium titration method (Morris, 1965).

A 10 ml aliquot of the extract was titrated with 0.01 M
Triphenylstilbonium solution using bromocresol green as an
indicator, in conjunction with the perchlorate selective
electrode. The endpoint of the titration was clearly
visible, with the bromocresol green color disappearing,
producing a clear solution. At this endpoint, the
perchlorate selective ion indicated no detectable perchlorate
concentration.

REFERENCES

Boyd, G.E., Larson, Q.V., Journal American Chemical Society,
(90), 5092, 1968.

Morris, M.D., Analytical Chemistry, (37), 977, 1965.

Note: The attached results should be congsidered as estimated

guantitieg only, since this method has not been evaluated or
approved by the California Department of Health Services.

-




TABLE 1
PERCHLORATE TITRATION RESULTS

‘ SAMPLE ID. TEST PARAMETER RESULT UNITS MDL  DILUTION ANALYST TEST DATE
3512] CLO4-TITRATION 590] _mgl. 5 100] __PCT 476199
3513| CLO4-TITRATION 295| _mgll, 5 100] __PCT 4/6/99
3514] CLO4-TITRATION <50 | mgl. 5 00| __PCT 4/6/99
3515] CLO4-TITRATION 680] _mg/. 5 00| __PCT 476/99
3516] CLO4-TITRATION 715] _mgl. 5 100] __pCT 4/6/99
3517| CLO4-TITRATION 340 _mgll, 5 00| __PCT 4/6/99
3518] CLO4-TITRATION 544] __mgl. 5 100] __PCT 4/6/99
3519] CLO4-TITRATION 125] _mgil. 5 100]__PCT 4/6/99
3520] CLO4-TITRATION 520] _mgll. 5 00| __PCT 476/99
3521| CLO4-TITRATION <50 | __mgil. 5 100[ __PCT 4/6/99
3522] CLO4-TITRATION 1060 _mg/l. 5 00| __PCT 4/6/99
3523] CLO4-TITRATION 75| _mgll. 5 100] __PCT 477799
3524] CLO4-TITRATION 1080]_mgil. 5 100] __PCT 477799
3525] CLO4-TITRATION 1035] _mgll. 5 100] __PCT 477799
3526] CLO4-TITRATION 614]__mg/t 5 100] __PcT 477799
3527| CLO4-TITRATION 698] _mg/l. 5 00| __PCT 477199
3528] CLO4-TITRATION <50 _|__mgl. 5 00[__PCT 477799
3529] CLO4-TITRATION 74] _mg/l. 5 00| __PCT 477799
3530] CLO4-TITRATION 310] _mgll. 5 100] __PCT 4/7/99
3531| CLO4-TITRATION 625] _mg/ 5 00[ __PCT 4/7/99
3532] CLO4-TITRATION 340[ _mgll. 5 100] __PCT 477799
3533| CLO4-TITRATION 170 _mgl. 5 00| _PCT 4/7/99
3534] CLO4-TITRATION 55| _mgl. 5 00| __PCT 4/8/99
3535 CLO4-TITRATION 285 _mgll. 5 100] __PCT 4/8/99
3536] CLO4-TITRATION 525 __mgll. 5 00| __PCT 4/8/99
3537| CLO4-TITRATION 355] __moll. 5 100] __PCT 4/8/99
3538] CLO4-TITRATION 630 _mg/. 5 00| __PCT 4/8/99
3539| CLO4-TITRATION 280] __moll. 5 00| __PCT 4/8/99
3551] CLO4-TITRATION 580]__mg/l. 5 00| __PCT 4/8/99
3552] CLO4-TITRATION 1560 _mg/t 5 100] __PCT 478799
3553] CLO4-TITRATION 1680] _mgll. 5 100] __PCT 4/8/99
3554] CLO4-TITRATION 820] _mgf. 5 00| __PCT 4/8/99
3655 CLO4-TITRATION 825 _mgll. 5 100] __PCT 4/8/99
3793| CLO4-TITRATION 3280] _mgil. 5 100|__PCT 4/9/99
TRC-01_| CLO4-TITRATION 970 _mg/ 5 00] __PCT 4/9/99
TRC-02_| CLO4-TITRATION <50 |__mog/l._ 5 100[ __PCT 4/9/99
TRC-03_| CLO4-TITRATION <50 | mglk 5 00| __PCT 4J9/99
TRC-04_| CLO4-TITRATION <50 |_mgft. 5 100[ __PCT 4/9/99
TRC-05_| CLO4-TITRATION <50 |__mgll. 5 100] __PCT 479799
BLANK _| CLO4-TITRATION <50 | __mgil. 5 100]___PCT 4/9/99
LCS-01_| CLOA-TITRATION 90| __mgll. 5 00| ___PCT 4/9799
LCS-02_| CLO4-TITRATION 105] _mgil. 5 00| __PCT 4/9/99
TRC-06_| CLO4-TITRATION 475]__mg/l. 5 00| ___PCT 479799
TRC-07_| CLOA-TITRATION 820 _mg/l. 5 00| __PCT 4/9/99
TRC-08 | CLO4-TITRATION 630] _mg/. 5 00| __PCT 4/9/99
TRC-09_| CLO4-TITRATION <50 | _mglk 5 00| __PCT 4/9199
TRC-10_| CLO4-TITRATION 155 _mgll. 5 00| __PCT 4/9/99
TRC-11_| CLO4-TITRATION 320] _mg/l. 5 00| __PCT 479799




TABLE 2

PERCHLORATE ION-SELECTIVE ELECTRODE RESULTS

‘ SAMPLE ID. TEST PARAMETER RESULT UNITS MDL

DILUTIONANALYSTTEST DATE

3512] CLO4-SELION 450]mgl. 100 100] ___PCT 4/6/99
3513] CLO4-SEL-ION 345|mgfi. 100 100] __PCT 4/6/99

3514 CLO4-SEL-ION <100 [mgf. 100 00l PCT 4/6/99

3515| CLO4-SEL-ION 820|mg/. 100 100[ __PCT 476199

3516] CLO4-SELION 650|mg/. 100 100 __PCT 476/99

3517| CLO4-SEL-ION 280]mg/l. 100 00| ___PCT 476/99

3518] CLO4-SEL-ION 620[mgf. 100 100 __PCT 4/6/99

3519] CLO4-SEL-ION 175|mgfl. 100 100 ___PCT 4/6/99

3520] CLO4-SELION 440|mg/l. 100 00| ___PCT 476199

3521] CLO4-SELION <100 |mgll. 100 100] ___PCT 4/6/99

3522| CLO4-SELION 880|mg/l. 100 100] ___PCT 4/6/99

3523| CLO4-SELION <100 |mg. 100 100] ___PCT 477199

3524] CLO4-SELION 1240[mg/l. 100 100] ___PCT 477199

3525| CLO4-SELION 1120[mg/l. 100 100 __PCT 477199

3526| CLO4-SEL-ION 675|mg/l. 100 i00] ___PCT 4/7/99

3527| CLO4-SEL-ION 640]mg/l. 100 100] ___PCT 477199

3528] CLO4-SEL-ION <100 |mgf. 100 100[ ___PCT 477199

3529] CLO4-SEL-ION 110[mgll. 100 100] ___PCT 4/7/99

3530] CLO4-SEL-ION 280]mg/l. 100 100] ___PCT 477199

3531| CLO4-SELION 670|mgf. 100 100[ __PCT 4/7/99

3532| CLO4-SEL-ION 400]mg/l. 100 100] __PCT 477199

3533| CLO4-SELION 155[mg/l. 100 100 ___PCT 477199

3534 CLO4-SELION <100 [mg/i. 100 100[ __PCT 4/8/99

‘ 3585 CLO4-SELION 345|mg/l. 100 100 ___PCT 4/8/99
3536] CLO4-SEL-ION 440]|mg/l. 100 100 PCT 4/8/99

3537] CLO4-SEL-ION 350|mgfl. 100 00| ___PCT 4/8/99

3538] CLO4-SEL-ION 660jmg/l. 100 100 PCT 4/8/99

3539] CLO4-SEL.ION 330|mg/l. 100 100] ___PCT 4/8/99

3551| CLO4-SELION 525|mg/. 100 100 ___PCT 478799

3552] CLO4-SEL-ION 1880|mg/l. 100 100 PCT 4/8/99

3563] CLO4-SEL-ION 1755|mgll. 100 00] ___PCT 4/8/99

3554 CLO4-SEL-ION 910|mgf. 100 100] ___PCT 4/8/99

3555] CLO4-SEL-ION 775|mgh. 100 100[ __PCT 4/8/99

3793| CLO4-SEL-ION 3450|mgfl. 100 100 PCT 4/9/99
BLANK CLO4-SEL-ION <100 |mgf. 100 100] __PCT 4/9/99
LCS-01 CLO4-SEL-ION <100 |mg. 100 100 __PCT 4/8/99
LCS-02 CLO4-SEL.ION <100 [mgll. 100 100] ___PCT 4/9/99
TRC-01 CLO4-SEL-ION 970]mg/l. 100 100] PCT 4/9/99
TRC-02 CLO4-SEL-ION <100 |mg. 100 100] __PCT 4/9/99
TRC-03 CLO4-SEL-ION <100 [mg/l. 100 100 ___PCT 4/9/99
TRC-04 CLO4-SEL.ION <100 [mg/l. 100 100] _PCT 4/9/99
TRC-05 CLO4-SEL-ION <100 |mg. 100 100 ___PCT 4/9/99
TRC-06 CLO4-SEL-ION 535|mg/l. 100 00| PCT 4/9/99
TRC-07 CLO4-SEL-ION 880|mg/. 100 100] __PCT 4/9/99
TRC-08 CLO4-SEL-TON 675|mg/l. 100 100 __PCT 4/9/99
TRC-09 CLO4-SEL-ION <100 |mg. 100 100] ___PCT 4/9/99
TRC-10 CLO4-SEL-ION 105[mg/l. 100 00| ___PCT 4/9/99
‘ TRC-11 CLO4-SEL-ION 415]mg. 100 100] ___PCT 4/9/99
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DETERMINATION OF PERCHLORATE
BY ION-CHROMATOGRAPHY
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. . DETERMINATION OF PERCHLORATE
RY [ON CHROMATOGRAPHY

1. Scope and Appiication

1.1 This method covers the determinafion of the perchlorate anion by ion
chramatagraphy. -

12 The applicable’ matrices are shown belaw.

121 Drinking water, gmundwaier and reagent waters: This method has been
found ta perform adequately on water samples with conductiviies up 1o
1000 ymbhosian, Water samples with canductivities >1000 pymhoes/icm have
not been tasted.

122 Althotigh not specifically tested, this method is potentially applicable fo
- surface water, mixed domesﬁcwater and indusfrial wastewaters. See also
Sect, 1 7 - .

13  The Method Detection Limit (MDL defined in Seét. 3.10) and Reparbng Limit (RL
defined in Sect. 3.12) for perchiorate in reagent water is 0.7 pg/t. (pooled data) and
4.0 pg/l, respectively. See Table 1. The MDI. and RL for a specific matrix may
differ from that {isted, depanding upon the nature of the sample.

1.4 The finear calibrafion range for perchlorate is appmmatety 2.5 10 500 ug/t.. Sample
concentrations highsr than the pper calibration limit stiould be diluted with reagent
water to g concentration within the calibrafiosi range and reanalyzed,

—— - t———— -

1.8 Figure1 shows tne chromatagrams for 4 pg/l. of perchiorate added to reagent wafer

e and a groundwater sample.

1.6 This method is recomended for use by analysts exparienced in the use of fon
chromatography and in the interpretation of the resulting ion chromategrams.

1.7 When this method is used to analyze unfamiliar samples, perchlorate identification

shiould be supparied by the use of a fortified sample mairix, The fortification
pracedure is described in Sect. 11.6.

1.8  Users of the method data should state the data-quality objectives prior to analysis.
. Users of the method must demonstrate the abifity to generats scceptable resuits with
this method, using the procedums described in Sect. 9.

AW catan e a bl A0 mews 3 ey ¢
"
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19 DISCLAIMER Mention of frade names of commercial products does not constitute

endorsement or recommendation for use. Equivatent product substitutions may be
made by laboratories using fhis method as a reference.

2. Summary of. tfeihod

21
2.2

23

A fixed volume of sample is injected into an ion chromatographic system, where the
perchlorate anion is separated from other inferféring anions and quantified.

To detect perchlorate in the low ppb (1g/L) range without sample preconcentration, a
high volume sample locp is used.

‘To minimize hydrophobic interaction of e perchiorate anion with the anton
exchiange support resin, p-cyanaphenol 15 added to the eluent fo deactivate the
active sites on the resin. Without column deactivation, the perchiorate peak elutes
with a langer reteation time, is broader (isocatic ejution), and tails zeverefy, thus
resulting in poor peak detection as the perchiorate sample concentration decreases.

3. Defiptions

33

3.4

35

36

 CALIBRATION BLANK (GB) — A volume of reagent water fortified with the same

matrix as the calibration standards, but without the analytes, internat standards, of
surrogate anatytes. )

CALIBRATION STANDARD (CAL} — A solution prepared froro the pramary dilution
standard solition of stock standard solutions and the intemal standards and
surrogate anafytes. The CAL solutions are used to cafibrate the instrument response
with respect to analyte concentration. '

FELD DUPLICATES (FD) — Two separate samples collected at the same time and
tocation under identical circumstances and freated exactly the same throughout fiedd
and taboratory procedures. Analyses of field dupficates indicate the precision
associated with sample cotlection, preservation and storage, as well 2as with
taboratory procedures. o

INSTRUMENT PERRORMANCE CHECK SOLUTION (IPG) — A solution of one or

more method analytes, surogates, intemal standards, or ather test substances used

tg_“eva!uate the pesformance of the instrument system with respect to a defined set of
iteria.

LABORATORY FORTIFIED BLANK (LFB} —An aliquot of reagent water or cther
blank matrices to which known quantifies of the method analytes are added in the
laboratory. The LFB is analyzed exactly ke a sample. and its purpose is to
determine whether the method is in control, and whether the laboratory is capable of

making accurate and precise measurements.

LABORATORY FORTIFIED SAMPLE MATRIX (LFM) — An aliquot of an
environmental sample to which known quantifies of the method analytes are added
in the {aboratory. The LFM is analyzed exactly lke a sample, and its purpose is to
determine whether the sample matrix contributes bias to the anafytical resuits. The
background concenirations of the analytes in the sample matrix must be determined

in a separate aliquat and the measured values in the LFM comrected for background
cancenfrations. .

Deteamination of Perchlorate
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3.7 LABORATORY REAGENT BLANK (LRB) —~ An aliqiot of reagent water or other
blank matricas that are treated exactly as a sample including exposure to all
glassware, equipment, solvents, reagents, intemal standards. and surrogates that
are used with other samples. The L RB is used to determine if method analytes or
other interferences are present in the laboratory environment, the reagents, or the
apparatus. '

48 LINEAR CALIBRATION RANGE (LCR) — The conoentration range over which the
instrument response is linear.

38 MATERIAL SAFETY DATA SHEET (MSDS) — Wiitten information provided by
vendors conceming a chemical's toxicity, health hazards, physical properties, fire,
and reactivity data including storage, spill, and handling precautions.

310 METHOD DETECTION LIMLIT (MDL) = The minimum concentration of an anatyte that
can be identified, measured and reported with 99% confidence that the analyte
concentration is greater than zeco. (See Ref. 163}

311 QUALITY CONTROL SAMPLE (QCS) — A solufion of method analyte(s) of known
concentration(s) fhat is used fo fortify an gliquot of LRB or sample matrix. The QCS
is obtainod from a source extemal {o the laboratory and ditferent from the source of
calibration standards. ltis used o check laboratory performance with extemally

‘ prepared test materials.

3.12 REPORTING LIMIT (RL}~The reporting ntt used in this method is defined as the
minimum quanfifiable concentration level at which a sample concentrafion result may
be reported and is equal to five fimes the MDL.

4. [nterferences

41 [nterdferences can be caused by substances with retention imes that are simflarta
and overiap the anion of interest. High concentrations of an anion can interfere with
the peak resolution of an adjacent anien. Sample dilution and/or fortification can be

_used to solve most interference problems associated with retention times.

42 Thelarge water&;p o negafive peak is due to the Targe aiquot of sample injected
onto the column. Hawever, the perchlorate amion is refained for a sufficient fength of
time in the colurfi aiid élites e of iifarferencs from the water dip.

48 Due to the strength of the eluent, the raajority of the anfons in a water sample will
elute soon after the water dip. Because of the large sample velume injected, the
detector response from these anions may be very high, depending on the amourt of

. dissolved sofids present in the sample. With the longer retention fime, the
peschlorata anion elutes on the tail end of these earty elufing anions and therefore,
the detection and quantification of perchlorate is targely unaffecied. See Figure 1.

44 Nethod interferences may be caused by contaminants in the reagent water,
reagents, glassware, and other sample processing apparatus that lead fo discrete
‘ artifacts or elevated basetine in fon chromatograms.

Defermination of Perchiorate . June 3, 1997
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52

5.3

State of Califormia Sanifation & éad‘taﬁon
Department of Heailth Services Laboratories Branch
45 Samples that contain particles larger than 0.45 microns and reagents solutions that

contatn particles lacger than 0.20 microns require fitration o prevent damage to
instrument columns and flow systems. : .

5. Safety

The toxicity or carcinogenicity of each reagent used in this method have not been
fully established. Each chemicat shotid be regarded as & potential heaith hazard
and exposure should be as low as reasonably achievable. Cautions are included for
known extremely hazardous rmaterials or procedures.

Each laboratory is responsible for maintaining a curent awareness fite of OSHA
regulations regarding the safe handling of the chemicals specified in this method. A

The'following chemicals have the potestial to be highty toxic or hazardous. The
MSDS for each chemical should be consulted.

53.1 Sodium hydroxide (Sect. 7.2).
532 Sulfuric acid (Sect. 7.3).

533 Potassium perchlorate (Sect. 7.4).

6. Equipment and Supplies

6.1 Halance — Analytical, capable of accurately weighing to the nearest 0.1 mg.

62 lon chromatograph — Anshytical system complete with fon chromatograph and all
required accessories including syringes, "analytical cofumns, compressed gasses and
detectors.

63 Sample loop: approximately 740 pt. (12x 0.027L.D. fubing).

64 Anion guard coitrmi: Dionex ionPac AG5 (PN 35396}, or equivalernt.

6.5 Anion separator-cotumn: Dk'mexionpac-Ass-(PIN 35395), or equivalent. This
column produices the separation shown in Figure 1.

6.6 Anion suppressor device: Dionex AMMS-f (P/N 43074) suppressor sysfem, of
equivalent.

67 Conductivity detector — Dionex CDM-I, or equivalent.

6.8 Chromatography data system: The data presented in this method were generated
using the Dionex ACHH computer interface and the Dionex Al-450 Data

: Chromatography Seftware. An equivalent data collection and chromatography
. processing system may also be used.

69 Sample boffles: polyethylene, 125 mL, or farger.

- Determination of Perchlorate ' ' June 3, 1897
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7. Resagents and Standards

7.1

7.2

7.3

7.4

7.5

Reagent water: Distitled or deionized water, free of the anion of interest. The
reagent water should ¢ontain particdes no laxger than .20 pm.

Eluent solution: 50% (wiw) Sodium hydroxide (CASRN 1310-73-2) 120 mM,
p-cyanophenol (CASRN 767-00-0) 2.0 mM. Dissalve 19.20 g of S0%' (w/w) sodium
hydroxide (NaOH) and 0.4765 g of p-cyanophenol (NCCyH,OH, 85%, Aldrich P/N
C9,400-3, or equivalent) in degassed reagent water and dilute fo 2 L. The 50%
(ww) NaOH should be frash with minimal contamination from dissolved CO,
(sarbonate formation).

Regenerant solutlon {micro-membrane supgressor): Sutfuric acid (CASRN
7664-93-9) 0.035N.. Dilute 3.8 mL reagent grade conc. sulfuric acid (H,SOJto4 L
with reagent water. ’

Stock standard perchiorate solutions, 1000 mg/L. (1 mg/mt). The stock standard
solution is prepared from ACS reagent grade matedal. Dissolve 1.3931 g potassium
perchiorate (KCIO,, CASRN 7778-74-7) in reagent water 2nd dilute to 1 L.

7.41  Prepare a 1000 mgh. perchlorate (KCIO,) stock solution for use in preparing
the instrument calibration solutions and IPC solutions.

7.42 Prepare o 1000 mg/L perchiorate stock solufion using a material source
different from that of the cafibration stock for use in preparing the QCS, LFB
and LFM. The QCS is used fo verify the accuracy of the instrument
calibration. :

74.3 The analyst should be aware of the purity of the potassium perchiorate used
to prepare the stock standard. A weight correction must be made when the
solid material is less than 89% pure. )

Intermedizte stock standard perchiorate solutions. Prapare 10, 1.0 and 0.10 mgil_ .
standard sofutions from the stock standard solutions.

NOTE: Stability.of standards: The stock standard is stable for at least one month
whien stored at 4°C. The intermediate stock and ditute working standards
should be prepared weekiy.

8. Sample Collection, Preservation and Storage

8.1

8.2

Samples should be collecled in plastic or glass botlles. All botiles must be
thoraughly cleaned and rinsed with.reagent water. Volume collected should be
sufficient to insure a representafive sampie, allow for replicate anatysis, if required,
and minimize waste disposal.

Satfr;ﬁlg'presetvaﬁcn and holding time for perchlorate determined by his method are
as aws:

me

Anaivte Preservation
Perchlorate Store at 4°C 28 days’

Determination of Perchlorate
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* Note: Based-on tha stabilify of chlorate. Under the same conditions, the stabitity of
perchlorate is expecied to be equivalent to, or more stable than, chiorate.

9. ' Quality Control

9.1 Each laboratory usmg this method is required {o operate a formal qualify controf (QC)
program. The minimurn requirements of this program consist of an initial
demonstration of laboratary capabifity, and the periodic analysis of laboratory reagent
blanks, fortified blanks and other Iaboratory solutions as a continuing check on

‘perfonmance. The laboratery is required to maintain petformance records that define
the quality of the ddta that are genecated.

8.2 Initial Demonstration of Performance

9.2.1 The initial demonstration of performance is used to characterize instrument
performance (determination of LCRs and analysis of QCS) and laboratory
performance (detsnmination of MDL) prior to performing analyses by this
meihod

922 Linear Calibration Range (LCR) -~ The LCR must be determined xnmmiy and
verified every six months or whenever a sigificant change in instrument
response is abserved or expected. The initial demonstrafion of linearity

must use sufficient standards to insure that the resulting custve is inear. The

. vesification of linearity must use a minimum of & biank and three standards.

{f anty veritication data exceedsthe inftial values by * 10%, linearity must be
reestablished, [f any portion of the range is shown o be nonfnear sufficient
standards must be used to clearly define the nonlinear portion.

.-9.23  Quality Control Sample (QCS) — When beginning the use of this method, on
a quarterly basis or as required to meet-data-quality needs, verify the
ealibration standards and acceptable instrument performance with the
preparation and analyses of a QCS. If the deteqmined concentrations are
not within £ 10% of the stated values, performance of the determinative step
of the method is unacceptable, The source of the problem must be -
identified and cotrected before either proceeding with the inftial
determination of MDLs or continuing with on-going anslyses.

8.24 Method Detsction Limit (MDL) =« The MDL must be established for tite
analyta, using-reagent water (blank) fortified-at-a concentration of two to
three tines the estimated instrumerst detection imit (Ref. 16.3). To
determine the MDL value, take seven replicate aliquots of the fortified
reagent water and process through the enfire angiylical methed. Perform all
calculations defined in the method and report the concentration values in the
appropriate units. Calcuiate the MDL as foliows:

MDL = (1) x (S)

where, t= Student's t vaiue for 2 99% confidence level and a standard
deviation estimate with n-1 degrees of freedom {t = 3.14 for

. ' seven replicates],
S+= standard deviation of the replicate anatyses.

Daeminaﬁm of Perchlorate June 3, 1997
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MDLs should be defermined every year, when a new operator begins work

or whenever there is a significant change in the background or instrument
response. -

8.3 Assessing Laboratory Performance

9.3.1 Laboratory Reagent Blank (LRB) — The iaboratory must analyze at least orie
I.LRB with each batch of sampies. Data produced are used to assess
contamination from the laboratory environment. Values that exceed the
MDL indicate that laboratory or reagent contamination should be suspected
and comrective achiott must ba taken betors continuing the analysia,

932 Laboratory Forfified Blank (LFB) ~ The laboratory must analyze at feast ane
LFB with each batch of samples. Calcufate accuracy as percent recovery
(Sect. 9.4.1.2). 1f the recovery of perchiorate falls cutside the required
control fimits of 20-110%, perchlorate is judged out of controt, and the
source of the problem shottid be uiemxﬁed and resoived before continuing
with the analys:s

9.32.1 The laboratery must use LFB analyses data to assess laboratory
performanca against the required control timits of 96-110%. When
. sufficient infermal pesformance data become available (usually a
minimum of 20-30 analyses), optional controf limits can be
developed from the percent mean recovery (x) and the standard
deviation (S) of the mean recovery. These data can be used o
" establish the upper and lower control limits as follows:

UPPER GONTROL LIMIT = x +3S
| LOWER CONTROL LIMIT = x~3S

9322 The optional controt limits rust be eqqual to or better than the
_required controf limits of 90-110%. After each five o ten new
- recovery measurements, fiew control limits can be caleutated using
only the: muost recent 20-30 data points. Also, the standard
deviation (S) data should be used to establish anh on-gaing
L precision statement for the {eve! of concentrations included in the
LFB. These data must be kept on file and be available for reviaw.

9.3.2.3 —Replicates of tFBs should beanalyred quarterdy, or socner, to
determine the precision of the [aboratory measurements. Add
these resuits to the on-going control charts to document data |
quality. .

.8.3.3  Instrument Performance Check Sofution (IPC) — For all deteminations the
laboratery must analyze the IPC (a midrange check standard) and 2
cafibration blank immediately following daily cafibration, after every teath
sample (or more frequently, if required) and at the end of the sample run.
Analysis of the (PC solution and cafibration biank immediafely follawing
calibration must verify that the instrument is within & 10% of calibration.
Subsequent analyses of the {PC solution must verify the calibration is stilt

. within £ 10%. If the calibration cannet be verified within the specified fimis,

reanalyze the IPC solution. If the second analysis of the IPC solution
confirms cahbeation to be outside the fimits, sample analysis must be

Defermnination of Perchicrate ST Jurne 3, 1997
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discantinued, the cause datermined and/or in the case of drift, the
instrument recalibrated. Afl samples foffowing the last acceptable iPC
solution must be reanalyzed. The analysis data of the calibration blank and
IPC solution must be kept on file with the sample analyses data

‘ 94 Assessing Analyte Recovery and Data Quality

94.1 taboratory Foriified Sample Matrx (LFM) — The laboratory must perform a
mafrix spike on a minimum of 10% of the routine samples, In each case the
LFM atiquot must be a duplicate of the aliquot used for sample analysis,
The spiked perchiorate concentration must be high-enough to be detected
above the original sample concentration and should not be {ess than five
times the MDL. The added perchlorate concentration should be the same
as that usedinthe LFB. .

9.4,1.1 In a bfind matrix spike, if the concentrafion of forlificafion is {ess
than 25% of the background concentration of the matrix the matrix
recove:y should rict be calculated.

9412 Calculate the pement recovery for pe;mlorate carrected for the
concentration measured in the unfortified sample, and compare the
'value to the initial LFM recovery range of 75-125%. Percent
:recavery may be cateutated using the following equation:

| o

A

NI R

x100%

pawént.recovexy.

fortifiad sample concentration.

sample baekground concentration.

conmtraﬁon eguivalent of analyte added to sample.

bnpngfw

in o u%

9.4.1.3 When sufficddent internal performance data becomes available (a
minimum of 20 analyses) develop control limits from percent mean
sl'eeOVefy (< and the standard deviatiop (S) of the mean recovety,
Sect. 832.1.

9.4.1.4 Il theretovery of the zn:lyte Tails aiside the designated LFM
recovery range ard the labaratory pesformance for that analyte is
shown to be in control (Sect. 9.3), the recovery problem
encountered with the LIFM is judged to be either imatrix or solution
related, not system related.

942 Where reference materials are available, they should be analyzed to provide
addifional performance data. The analysis of reference samplesisa
valuable tool for demonstrating the abilfty 1o perform the method acceptably.

9.4.3 In recognition of the rapid advances aceurring in chromatography, the
analyst is permitted certain options, such as the use of an anion
. concentrator column, different columns and/or ejuents, to improve the
separation, quantification, or lower the cost of measurements. Each fime

Deteamination of Parchiorate . . June 3, 1897
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such rnodifications to the method are made, the anafyst is required to repeat
. the procedure in Sect. 8. ‘

9.4.4 Rtis recommended that the laboratory adopt additional quality assurance
practices for use with this method. The specific practices that are most
productive depend upon {he needs of the aboratory and the nature of the
samples. Field duplicates may be anslyzed to menitor the precision of the
sampling fechnique. When doubt exists over the identification of & peakin
the chromatograum, contirmatory techniques such as sampie dilufion and
fortification, must be used. Whanever possible, the faboratory should

analysis of quality control chieck samples and participate in refevant
performance evaluation sample studies.

10. Calibration and Standardization

410.4 Establish jon chromatographic operating parameters equivalent to those indicated in
Table 1.

102 Prepare calibration standards at 2 minimum of five concentration jevels and a blank
by adding accurately measured volumes of che or more intermediate stock
standards (Sect. 7.5) toa volumetric fiask and diufing {0 volume with reagent wates.
Perform a full instrument calibration on a monthly basis, or whenever a significant
change in instrument respense is obsarved or .

. 1021 During this procedure, the perchlorate retention fime must be recorded.

40.2.2 To confirm the linearity ofthe cafibration curve, the predicted concentration
for each calibration standard should be caiculated by using the estabhished
linear regression curve and response from each Standard concentration. -
the predicted response for arw,sifsndard,‘varies from the expected responsé
by more than £10%, perform comeciive action.

103 The catibration curve must be verified by analyzing the IPC solutions on each .
working day, or whenever the anion eluent is changed, and after every 20 sampies.
If the response or retention fime for peschiorate vaties from the expected values by
more than £ 10%, the test fust be repeated, using fresh IPC solutiens. It the resulfs

are still more than + 10%, a new cafibration curve must be prepared.

10.4 Nonlinear response cansesult when tha analytical colutn capacity is exceeded
(overtoading). The respanse of the detector to the sample when diluted 1:1, and
when not diluted, should be compared. If the calculated responses are the same,
the sampie need not be diluted.

14. Procedurs

11.1 Table 1 summarizes the recommended operating conditians for the ion
chromatograph. Included in the table is the estimated retention time that can be
achieved by this mmethod. .

142 Check the system cafibration daify and, if required, recalibrate as described in

‘ Sect. 10.

413 Analyze fhe IPCs, QCS, LRB, samples: LEB, LFMs, and blanks.

‘ Determination of Perchlorate : ' : ) June 3, 1897
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114 The width of the refention time window used {c make the perchiorate idenfification
should be based upon measurements of actual retention time variations of standands
over the course of a day. Three times the standard deviation of a retention time can

3 be used fo calculate a suyggested window size. However, the experience of the
{ analyst should weigh heavify in the interpretation of chmmatograms

{1.5 If 2 sample concentration exceeds the cafibration range, the sample must be dx(uted
w:ﬁneagentwaterto fali within mewomng range.

11.6 I[fthe resulting chmmatogmm fails to preduce adequaie resolution, or if idenfification

of the specific anion is questionable, fortify the sample with an appropﬁate amount of
standard and reanalyze

NOTE: Ratention time is inversely proportional to corcentration. In some cases
. this peak migration may produce poor resolution or identification.

12. Data Analvsis and Calculations

12.1 Peak infegration may be performed using either the peak height or the peak area
method. However, the method of peak height is frequently preferable to the method
of peak area, as the peak height determination is generally less affected by basefine
placement as compared {0 the peak area determmatmn

. 122 Examine the chromatograms for perchiorate baselines set by the parameters used in
the chromatography method. Comect any baseline improperly set by the method by

modifying the integration paramaters in the method. Save the comrected bassline to
the raw data file. .

12.3 As a check on system. perfonnance the response for a low concentrafion standard
(e.g. 4 ug/L perchlorate standard solution) should be monitored and recorded. if the
daily detector respanse is more than three standard deviations fower than the
recorded mean response, perform corredxve action.

12.4 Prepare the calibmtion curve by plotting the instrument response against the
standard concentation. Compute the sample conceniration (comected for any
sample dilution) by comparing the sample response with, the standard curve.

12.5 Report only thosevalues that fall between the-Ri:-(Table 1) and the highest .
calibration standard. Samples mding the highest standard should be diluted and
reanalyzed.

12.6 Report the perchiorate results in ug/L.

13. Method Performance
13.1 Table 1 gives the single laboratary MDL under the conditions fisted.

132 Tables 2 and 3 give the single lahoratory accuracy and precision for perchiorate in

' reagent Water and in groundwater for the listed conditions.
‘ 13.3 Table 4 gw&c the single laboratory precision for replicate analyses of perchiorate in-
. groundwater samples.
Determination of Perchiorate June 3, 1997
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14. Poliufion Prevention

14.1 Poliution prevention encompasses any technique-that reduces or eliminates the

- quantity or taxicity of waste at the point of generation. Numerous oppertunities for
pollution prevention exist in {aboratory operation. The EPA has established a
preferred hierarchy of environmental management techniques that places pollution
prevention as the management option of first choice. Whenever feasible, laberatory
personnel should use poliution prevention techniques fo address their waste
generation. When:wastes cannot ba feasibly rediiced at the source, the Agency
recommends retycling as the next bast option.

142 Quantity of the chemicals purchased shoutd be based on expected usage during its
shelf life and disposal cost of unused matenal. Actual reagent preparation volumes
should reflect anticipated usage and reagent stabiity.

14.3 Foarinformation about paliution prevention that may be applicable to laboratories and
research institutions, consult “Less is Beffer:'{ aboratory Chemical Management for
Waste Reduction,” availahle from the American Chemical Society’s Depariment of
Govemment Regulations and Science Policy, 1155 16th Street N.W., Washington
D.C. 20036, (202) 872.4477. - .

18. asta Manage

praciicas be conducted consistent with all applicable rules and reguiations. Excess
reagents, samples and method process wastes should be characterized and
disposed of in an acceptable manner. The Agency urges laboratories to protect the
air, water, and land by minkmizing and coatrolling aff releases from hoods and bench
operations, complying with the leffer and spisit of any waste discharge permit and
regulations, and by complying with afi solid and hazardous waste regulations,
particularly the hazardous waste identification rules and land disposal restrictions.
For furthier information onrwaste manageinent consult the “Waste Management
Manual for Laboratory Personnel,” avaitable from the American Chemical Society at
the address fisted in Sect. 14.3. ©~ - )

. 15.1 The Environmental Protection Agency requires that Jaboratery waste management
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FIGURE 1. CHROMATOGRAMS OF 4 pglL PERCHI ORATE ADDED TO REAGENT WATER
AND TO A GROUNDWATER SAMPLE -
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TABLE 1. i:HROMATgGRAPmc CONDITIONS AND DETECTION LIMIT IN REAGENT

WATER
Perchlorate . Mean - Standard ¥
Spike Conc.  '| No. of Spiked Perchiorate Deviation Caleulated MDL,
Replicates | Recov (gl (ug/t) '

1.0 . 14 0.87 0.11 0s

2.5 . 18 23 o.12 0.8

4.0 - 16 . 39 . 0.11 0.7

Pooled MDL_ (df = 43) 0.7 pgfi_
RL (5 x MDL) 4pgil.
- Retention Time ~ T4 min,

Perchiorate peak height response for 4.0 ug/l = 0.04 4S

Equipment and éfandard q.mdiﬁons Used fo Produce Data in this Method:
Bronex 4500 lon Chromatograpt; with Autosampter
Detector: Dionex CDM-2 .
lon Suppressor: Dionex AMMS-i
Columns: Dionex lonPag AGS Guard column (P/N 35396). | _
Dionex { onf’ac AS5 Analytica (PN 35395}
Column Temperature: Ambient
ln;’ectr?r Loop: 740 i (approximate volume)
Eluent: 120 mb NaGH + 2.0 mM p-Cyanophenal
Efuent Flow rate: 1.0 mi/mim.
Regenerant: 35 mN H,SO,
Re“gene.rant Flow rate: 10 ml/min.

Conductivity Detector Background Reading: <12 pS

Determination of Perchiomte June 3, 1997
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TABLE 2, SIMGLEQPERATOR ACCURACY AND PRECISION FOR PERCHLORATE

STANDARD SOLUTIONS
Known Number- | Mean Recovery .
Sample | Conc. of RSD
Sample Type Matrix (ugiL) Repﬁcatw=i g/} (%) __(ua/l) {%)
. 50 48 49 88 0.35 71
1PC Standard RW J
10G 47 100 100 42 42
40 16 40 | 100 031 | ‘78
Qcs RW ;
100 4 100 100 2.8 28
LFB RW 4.0 39 g8 0.33 8.5

RW = reagent water

TABLE3. SINGLE-OPERATOR Accumcv AND PRECISION FOR PERCHLORATE

MATRIX SPIKES.
‘ | Dupticate.-Spike - SO of
Spike Number | MeanRecovery | wmean | Mean’
't Sample | Conc. . of Spiked . RPD RPD
| Sample Type | Matix | (up/l) Pairs (uglt) | (%) %) | (R}
 Matrix Spikef . , )
Matrix Spike GW .| . 40 ..20. - 38 .95 2.1 0.02
Ruplicate : ‘

GW = groundwater

TABLE 4. SINGLE-OPERATOR PRECISION FOR PERCHLORATE SAMPLE REPLICATES

Number . SD of Mean |
Sample of Replicate | Mean RPD RPD

Sample Type Matrix Pairs** _ B (%).

Sample/Sample

Duplicat GW 14 14 0.02
GW = groundwater
**Note: Samples with perchiorate concentration > 4.0 pg/L
Determination of Perchlorate June 3, 1997
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